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[11*31 1] 
litl ] 

N- (NH) _ -Q- A-R2 

RS I 

S4 

l~3fflSr*-r-i.C:^:CCiS>-l.7j:— il'S^, R2 

im-S 1 — 3 fliSrW-f--?. ; ^: tOS) ^ 7 X — ;kSSr . 

R& \X7\mm.Tyj,tmkr)v^}^m:. vj- 

1 Sr/K-r. ] vmh^ti^ b°^y n CI, 5 - a : t° 

[ff «]i 3 ] If 1 iznm(7)-f^^ 

cfi. Ri 3&i:7x::i;PSX{iaj»ai:LTtKodr>';l^S 



i-sffl^^-r^yx^/PttT-. R* tpyHmw^^xity 

fp. Ri *^yx~7W^, y^/t-S. xf-;^X, n-y> 
;l^SX{i:n R2 ti^4 -x^h^y- 3 , 
h^Sxyx-zt/*, 3, 4. 

yx-;l^. 2-;^ h^v-yx-;!-*. 2, 4->'':?n 
n 37 X — ;l^SX«i 2-h>J y ;P:tay x 

(3, 4, 5-hi;y b^^^yy'-f;i^r5y ) e^y 

a CI, 5-a:b°y5i>>. S-yx-Zl—T- 
(3, 4, 5-hU;< h^i^'^yy-f/l^TSy ) t^y 

nCl, S-a] fU S>-'>'S.^/5-n-y'f•;^-7- 
( 2 - h u y'/P^ny ^;P^yy^ )VT s y ) t^ycr 

CI, 5 - a ] h° y 5 >^>yO-^.M{m-g.'fb-^!|%T-s>i.if 
(3, 4, b^i^^i^yM/PTSy ) t°^y 

n C 1 , 5 - a J t° U 5 S^>-C* Sit iR^a 5 (cfSKO— 
[IfiR^SS ] it5l^^ 1 (;IB«Ob-9yn c 1 , 5 - 

a] h°u syyi^^^c^^sfts^, m^mmm-^hMz^ 

[miRm9 ] mm i t:iiEffioh°^yn c i , 5 - 
a] \^^) ^i^ymm^(^^mm& . ^mmtMz^ 
-^^hzh^mw.h^^j^yy'v^i^yi^B -v^^m 

m. 

[000 1] 

mcr>mm^^m-t^mmi,zmth . 

[0002] 

m^cnw^z^ 1 9 8 0^<tt>r^. ^w.n^zBnhmm 
w.im<7:^m^ux\ NO i-mimm) ti-^iif^x-m 

mz. NO{±#<oW^#cO?±SSrmis^. 1987^t: 

t)^-^j:^ti.fz. ^Lx. m^x\i. mm. nmm 
[0 00 3] ^c^o-h. mti£. i^iHX'^m&^Lx^-^ 
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[0 0 04] NOJi, NO-^RgPfg (NOS) icX-oX 

s ( i NOS) mm^Lx^-^^m^^os (c 

NOS) ^:;^)^*^, 

[0 0 0 5] ilEtytidtC. NOii|S:Jfil3E^C7)«-^i7) 

xi±^ti'^'mM.<^i^!^^co}i£immismtLx . no 

[0 0 0 6] L^-L=3:*i^. ±IBft^J&-i■tf^^^*D 

(7)NO sim#M{i- i NOS/i(tT-^r< , cNOS^i 
PIWLT La a 1 0>09&^-C*) 0 . ^^tO^^jKiK^: LX 

comm J; tL{f . mmm^j:mmmmcomwt x i> t>mm 

m-thztiix^^^\ miz^ Ttmc^Mmmizii, 
n^m^comm"^^ y^^y-ymiommi^m^^ti:^. 

[0 0 0 7] iiltcoXdlZ^ #**a^j#lTV^^NOS|a 

w^u. m.mffntLxtmx^^ij(^xu^j:< . ^mz 
ith-yx , i N o s i&iKmzmw^i z t cox^ i>m 
L V 4i3««ffiffi*^ '^m^xmm ^tix^^^. 

[00 08] 

(i. i NOSc^^^MKe^t^ia 

mx% ^mv^m^ztL^mm Lfz-m\tmM^mmm^^ 
m\^-^mm-hz}ii,zhh. 

[00 09] ^mm^cr)mm.^iv-yli. t^hrc^ 0 

L, zcD-it-^mizi^h^^mMimwftamLfz cwoqs 

/3 5 2 9 8] . 

[0 0 10] B\^m<mmzi5\.^x . ± 

iz^ Li-hmi¥mti±Mmmz. iNoscoi^^Piw-^ 
m^^-t^t^^omm^mfziz^iiiL. z^iz^^^m^ 
^-thizm-^fz. 

[00 11] 

Ti2-^ ( 1 ) xmh^ti^ t^Vn c 1 , 5 - a : 

b°ij 5 i^ymmi¥t:m}m-^t^i>-m^\mm-^mmm 

[00 12] 



[<b2] 

'^N- (NH) „ -Q-A-R2 
Y^N— N (1) 

R4 

[0013] ±ie-^5t ( 1 ) Ri ii7mM^. m 

ym^t-c^miiti^mco i — sn^^-r-g. ztcoh^y 

s>seu>?;j^a. jsuyym^xmm^ii^zkcohh 

y:cy^'^mximmmtLxim.r)i^^>im. imr 

MT;k^;ka. vNo^^VSmffiMT/i^n^ixS. -(KMT 
T;pn^i^s, Tsys. i^Ty&^ im.T>v^y^)i^ 
ffisar/i^^/i-aj&^^jffltt'tLi.aco i - 3MSr^rr^ r i: 

mm.TiV^)i'^'k. R* {i:7KfRJg^, ffiF^r;P=^;PS. 

a. mmmtLxy:c-;v^^m^^hZbcr>h^y 

j.-fi-mxii^^uyym^^. r^ {i^KSS^xaffi;^ 

r/L-^Jr/L-X^:, R^ (i;*lgJ!^^, iSMTfU^fi^m. y x. 

a. ^\uyym.mimTJU^}um&w^nyymi^^^^ 

mifti -g> so 1 — 3 fi 2r < y y"-f /I-'S Sr * L . t 

Ati^ig-^. im.TfU^uymxi±im.T)V^-uym 

[0014] ±ifi-^st ( 1 ) xmh^tihimm±. 
-m^mm^^fmmi^m. mzmmm-mimm^mM 
m ( iNos) im^mzm.m-ti^mt:^Lxi5^. 

mmcomimi^ii^^^^^i^i^zis^^xmwi'^if^it 

[0015] ^9iL^^m.im.m-^m^mmm(m%m. 

dzc^^m^m^x^ ^ . ip*>, i&mrj]^^ji'mtLx 

[0016] ^-i^ar/t/^/t-Si: LTti, 5^:70^0^ 
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iy^u^y^)V^ i^^u^^i^jv^ 
[0017] ^mrjV^^^ymh LTfi. V^iy. x 

[0018] i&mr}v^)v^:^mb lt«. 

::t. TotVl^f^-^. -^y^;!^ 

[0019] -^^^^r>ig^^c(i^ JS«^ MMMf 

[00 20] j\uyymimMr}V^)\^mh tT(±. b 

^yi-)v^ v^)'fAy)Vytu^^i^)vmm^mwrc^ 

[002 1] ^\u'^ymmMM.T)va^i^mh 
v^)y)V:^u?^v^i^. '^y^y}V:^u3^v^i^. 

^y;l^:toT07K^^'. y /^^o7'>^i>. ^^^^^ 
[00 22] ffiar;l^n^^^7^7j^'-;l^ai: tTJi. ^ 

[00 2 3] 'Ji&mTj]^::i^y7r^y^7r^ u ;H«t;i^^;i^ 

i^;^:t^S^4^X;fsU;l^y^;^. 2- ( i^^^ 

x^/I^. 2- (>-'xb^i^;J^X7j^y;P) x-^;!^. 
3- (>^xh^>^;}^x*U;P) robVI^K^^M^T'^ 

[0 0 24] -^-y^/i^StcJi. \-^y^)V^ 

[002 5] iSMTJU^UyXt tTtt. :<i~Uy. x 
^i^y. buy^vy. 'rhy:<i-Uy. "^y^^^U 

y. "^^^s^-f^uymm^myjkx^^. 
[0 0 2 6] im.r/uy:=^uy^tLXii. 

T\j^:2.uymm^m^T^ ^ . 
[0027] ^^^^>JS^T«^^^>g> ^ h^^S bU 
iyJi^mtLXli. 2-b'US/;^. 3-b"U>^V^. 4-b 
Ui/Vl^. 6-^uu-2-\z^U-JJl^. 5-^uu-2- 
bUi^Vl^. 4-:?'on-2-bUi^Vl^. 3-^^nn-2 
-bU>>Vl/. 6-^'no-3-bUS^Vl^. B-^'oo- 
3-bU>>71^. 4-^'oo-3-b°y>>V^. 2-^an 
-3-bU5^;^. 2-^'na-4-eUi^VP. 3-^n 
n-4-bUy;^. 6-yj]^:tu-3-}z°U'J/l^. 6- 
7' O ^ - 3 - b y >>Vl^ . 6 - 3 - K - 3 - b U zy^i^Xm 



[0028] -^\viyyJK^TSm^ti^ ^ i: ^fc^ y X 

y^i^mtLXi±^ yj:.y^y^ 2-^uuy 3^y^ 
i^^ 3-^nny 4-^nnyxy^>'. 4 

-:77P:toyxy^>'. 4-7'n^yxy^i/. 4-3 

- K y X y ^ MS^T-^S S o 
[0 02 9] f^x-;|. Sica, 2 -^xn;].^t/i-3 
x-yl^KA^S-^Sti. t.fzy^J)Vmz\t. 2-yO)VR 

x/3-yu ^i^m^^-^^tih o 

[0 03 0] mikTJi y:::^Jimt LT{±. b"^;l ^ T U 
-^VTn^^;!^. l-^x^;!^. 2 3 
-T'^T'-;^^ l-^>^T'^;l^. 2 -^^y-T-^;!^. 3-^ 

•bx;p, 3 -^^-^^lU^ 4 -^^-bx/l^, 5 -^^-b 

[003 1 ] y j^::^JUm&TJU^Ji^mt LXi±. 

1 - 7^3:— /P-Xf^/P', 2-7^ j:~;I^Xf';^, 3-7 

x^/l^y^ob;!^. 4-y :L.::^juy^^jU^ B-y^::!;!^^ 

[0032] y :a:^JUim.TJU^^i^^t LTii. 
S/;l^:t^>'. 2-7x— y^xb^rS/^ 3 -y 3^:::iJUTu 
4 -7j:x;l^y>^>'. 5 - 7 J:X;l^^y^;l^ 
:t^i^. 6-yj:.:=-/U^^zy}U:t^i^mm^m^X^ 

[0 0 3 3] ffi®r;i-;^?y-r;i^:t^>^*i: tTfi. T-b 

[0034] WBMt LT-f xx;i^S, i&mT)Va^iy 

^^^^^h<Dhh\m.r}v^)vmbLxii. iMmm. 

mcriW&T)V^)Vm\iZM^X. 2-^xx;^;>(^;l^, 3 

-f^x^;l.y f^/l.^ 1 - ( 2 -f^x-.;^) xf^.;i^. i - 
( 3 -^x:::!/!^) xf>;l^^ 2 - ( 2 -^x:::i;l. ) x^ 

2- ( 3-^xx;i^) 3- (2-f^xx 
rnbVP. 4- (2-^xx;^) 7'^;l^. 5- (2 

-^x^;^) ^y^)V^ 6- (2-^x-;l.) ^^i^ 

yb^>^y^;i^. xb^^-yf^/i^. Tn;j<'^>'y^ 

y V^i^y^^)V^ ^y^}V:^^i^:^^)V^ 

it^i/^^;^. i-^b^s^x^/i^. 2-yb^^'X^ 

3- y b^i^TubV^. 4-yb^i^7>;^. 5- 

y b^i^^y^^/i^. 6 -y b^i^^^s^/i^. b^^^^ 

y^7k. 1 -b Ko^>-x^;k. 2-bKo^i^x^ 
1 -b Kn^i/7'ob;^. 2-bKn=^i^rob 

3-b Kn^i^TnbVl^. 3 -b 
4-b Ko^i^^>^^;I^. 5-b Kn^^^^S^;!^. y 

^;i^^:ty^/^. x^;i^^:ty^/^. rob;i^^:ty^ 
7''^;i^-?-^y-?^;^. ^>'^;i^-?^:^y^;i^. ^^v-zi^ 

^^y^yi^. 2-y^;i-^:tx^;^. 3-y^;p^i-T 
obvi^. 4-y^;i^^^7^'^;i^. s-?^^)V^^^y^ 
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-::t^y^^>^;p. 4-:t^y^^>^;i^s 3-:t^y^ 
[00 3 5] mm&h v-xmxrjv^Am. 

yl^y^:^;!^. 4-y^;l/y^x:::i/l^. 4 - t - ^ y 
— 4-^>'f';l'3?x~;l'. 4-^^i^Jpyj^:::^Jp^ 
2, 3 f^/l^y^j:::./!^. 2, 4 f^/l^^? x - 

71^. 2, 5->^'^^;l^:7:iiri;^^ 2, 6->>*^^7^:7x 

3, 4-i^\><^;Py^j:^;P. 3, 5-i>,x^;l^3^ 

;|^^ 4 4 -X b^i^ y^x— 71^. 4 

-Tu;^''^^':7x^;^'. 4 f^i^y^ jn— 4-^ 

2, 3->>*^b^i^:7x— 2, 4--J:<h^iyyj^ 

— 2, b^i^y 2, 6-zy:<h^ 

v-yj^ri.;!^., 3, 4 - i-^';^ b ^>^y 3, 5 --J 

^ b^^-y^::!/!^. 3, 4, 5 - b U ^ b^i^y x 
71-. 2-^nuyx— 71^. 3 -^'uuy 4-^^ 
nnyx— 4-yu^yx— 4-3— Ky^^ 
4 x:::!/!^. 4- (y yx 
:^yb. 3- ( y X ) yx^;l/. 2- (yx::i;l^ 

[00 3 6] smst Lnm&TJi^^ium. m&T.)]^^ 

bKo^i^;^*. yj:-;W^T;l^ 

^j^^-K. rsys. >rys. ffiar;i^7^y^7^:t^ 
yx^7PS&t;^VY£«T;l^::?^>':t^y:t^U;H« 
T^V^ /UMi)^ ^ Mlttt h mco 1 — 3 10 ^ hZhcoh 

[0 0 3 7] iP^. yxri/b. 2-^^;l^yx^;I^. 3 
-;><^;l^yx— 4 -;><^;P'y x— 4-x^;^:7 
x^/i^, 4-Tnb7l^yx:::^;^. 4 -y>;py x^i;!^. 
4- 1 -y*^;l-y 4 ->^>'^;I^y x::i;I^. 4- 

^^i^/l^yx^/b. 2-;>< b^i^yx— 3-yb^ 
S^yx^;l^. 4-^ b^3>y x::i;l^. 4-a:b^>^yx 
4-To*?=^i^yxri7^. 4-y>^i^yxri 

4 -^>'^;P:t^i^y X— A-^^i^}V:^^i^ 

yx^;^. 2, 3-i^^;^ b^i^yx:::!;!^. 2, 4-^^ 
b^^yx^;!^. 2. 5->^'^ b^S^y x:::i;l/. 2, 6 



b^^-yx-Zl^. 3, 4->^;>< b^S^yx— 
3, S-i^?^V^yy 2, 3, 4-by;^b^ 

i^yx— 2, 3, 5-b'.M b^i^yx^;^. 2, 
3, 6-b Uj^ b^i^yx^;!^. 2, 4, 5-bU;><b 
^^-yx:::!;!^. 2, 4. 6- b U ^ b^i^y x:::i;l^. 
3, 4, 5 - b U;^ b^i^yx^i/b. 3, 4, 5-bU 
xb^> yx— ;b\ 2 -y;l^^uyx— 3-y;P:t 
nyx::^;!^. A-y)V:^uy 2-::^nnyx — 

3- ^'unyx::i;l^. 4 -^'uuy x::i;^. 2-y^ 
o^yx^;^\ 3-yn^yx:::.;l.. 4-yn^yx^ 
)]^^ 4^-^^Y:y 2, 3 -i^^:^nny x^yb. 

2. 4->^*^^nuyx^;b. 2-::^Vuy 3- 
— bnyx— 4- — bnyx— 2-bUy;l^:^ 
np<-?^;by x::::.;^. 3 - b U y;b:to><^;by x^;b. 
4-by y;b:tn^^;byx::i;b. 4-^>'^y;b:tn 
xf'/l^yx— 4-^y°^^y;^:5j-uy°nb7^yx — 

A-yi-y)V:^uy^^)vy j^::^}V^ A-'^yfAy 
;b>j-n^>'^;by x ^;b. 4 - b U ^ y ;b>r 
;byx~;b. 2-;^ b^i^;^7;b4^'^;l^yx^;^. 3-^ 
b^i^;^f;^;f'-;l^yx— A-:?^V^i^A)V^^^)Vy 
:^:2.)V. 4 -xb^i^;^?;P?K-7byxri;b. 4-y'n.i^ 
^i^;&;b;ii'^;by x^;b. 4 -y'b^>^:5^;b;J^^^;byx 
— 4-^y^;b:t^i^;^?;brf^"^;i^yx^;b. 4—^ 
^^'7b:t^>';*?;l^;}^-;^yx-7b. 2-byx— 3 
-b^y x:::i;b. 4-eyx^;b. 2- (i^xb^i-^rJ^y. 
7}^y;b;><f^;b) yx^;b. 3- ( yxb^>^;t^X7t^y;b 
;^^;b) yx::i;b. 4- (i>xb^i^4^sX7j^y;b^^ 
)V) yx— 7b. 4- (i^^^ b^i^*X7j^y7b^^;b) y 
j:^.;b. 4- yy°n*ra^i^ 7^ x>l^U .;b^^;b) y 
x^yb. 3, 5->^-^ b^>^-4 -xb^^^7x^;b. 

3. 5-5^';^ b^^'-4-y'n*.°^i^yx:::i;b. 4-y^ 
b^i^-3, 5->^*;>< b^i^yx— 3, 5->^';^b 
^5>-4 -^yf^/b^^i-y xx;b., 3, 5-s^'yb^ 

4- ^^>^;b:t^>-yx::iyb. 2, 3-b^x(bU 
y;b:^n;^^;b) yx-;b. 2, 4-bx (b 'Jy;b::t 
n;^^;b) yx-;b. 2, 5 -b'x ( b U y;b:to;^^ 
7b) yxri7b. 2, 6-ey ( b uy7b:to^^;b) y 
x^7b. 3, 4-bx ( bUy7b^nyf^7b) yx- 
7b. 3, 5-bx ( b Uy;b::tnyf^7b) yxx;b. 
3. 5->-^^ b^i^-4-b bo^>-yx:z.;b. 3, 5 
-ixXb^i^-4-b bo^i/yx::^7b. 3, 5->^"T 
a;^''^>'-4-b bu^S^y X— 7b. A-^y-JjV:^^ 
5/- 3, 5->-^;>f b^>-yx:i7b. 4 -^>^i^7b:t^i^ 
-3, 5-5/Xb=^>^yx:::i7b. 3, B-^^b^^— 
4- ( 2-yxX;bXb^>') yxx;b. 4-T-bb^ 
^—3. b^S^yx::i7b. 3, 5->>^^b^i> 
-4-Tob>r:^7b:t^^'yx;i7b. 2-^oo-3. 
5 b^i^yxX7b. A-'^uu-S, 5--J:AV 
^^yx::i7b. 4-yn^"-3, 5 -i^'^ b^S^y x^ 
7b. 3, 5 b^£^-4 -3 — byx:::i7b. 3, 5 
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-4-xbdf >-:7x~;i^, 2-rsy7x-;^, 3-r 

U7;U:^o^b^>':7x-;l'. 3- h U :7;P:tn^ 

£/7x~7P, 2 - hi) y;t.':tny b^^-^x^/t^. 4- 

Ta.-K^v-y X— A-/'f-y)V:^'oy'Y^i^yx.— 

- b y-r';{f:7;Pyj-n^^i/A'::t^i^7x— 3, 5- 
( b y :7;l^:tO;>< h^i^) 7x— ;t^. 3. 4, 5- 
hUX ( h U 7-;P:tny v-) y X— 

[0 0 3 8] aj^Si: LT7x-;P^^S^*t-'S.i^ 
£7)ab^:7x— yx.~)V. 4- (:7x::i;k 
:7x— yi'. 3- (:7x— /k^^j-) ^'x— 2- 

[00 39] a^ftt LTfiMT;^:^^3>«. ^^o:>-'y 

yyM/k. 3-:7c?o^>'VM;l^. 4-:^'nn'^>'y'>f 

2-7;P:to0^yW;P. 2-yn^oy-f 
2-3 — H-O-VM/t-. 2, A--J9uu^yV'^ 
3, 4 -v'^'on'<.>-y>f;W. 2, s-i/^nn'Oy 

■i)V^ 2, 6 -i>:?'nn^>'y^';tx, 2-by:7;l^:tn 
y -j-jV^yv'^ 3 - h iJ 7;P:tny -f-zP'^yyM' 
A-h''jy>v^u^^)V'<.yv'4)V^ 3, 5 -fx 

( h y 7;l'::ra;< -NL^y^f 3 , 4 , 5 - h y 

{V^)y)V:^Vl:Ai-)l) ^yY-i)V^ 2-J^b^>-^ 

yy-^/i^, 3 -y h^^"^yy-f;tx, A-^h^y^y 
y-f;ix. 2, 3->'V h^v-^i^y-^/i^. 2, A-'j^ 

h^i^'^.yV'^ 3, 5-i/p< b=3ri^-<>-y-f;l^. 

3, 4, 5- b yy b^>-^yy'^';i'. 2-xb^>'^ 
yy-^/t^, 2 -yn*.°^>--^>'y-f 2-y'h^y^ 
yYA)V^ 2-'^yi~)Vyt^y<yv'A 

[0040] ±iE— ( 1 ) Tmh^fi^ u^yo 
ci , 5 - a ] b° y 5 'yymmm±. -m^mmi^fm 
m^mm. ^^zmmm-m^mm-^fmm ( i no s ) 

yyB-/9. «'i4Mwy'>-7f-^^o?&jts.t/"^-Ktc^rffl 
[004 1] ±.m-m^mm^m^m.mh tT»s 

LVib°7yn C 1 , 5 - a ] b°y 5 yy%m-Wh LT 

(i. mris-^se ( 1 ) K^mj^K^ti^^K^fi7mm. 

7x^;P*X{±aJSai: LTb Fndf^-;l^*X«tS®r 



)Vi^)vmmfj^'ayym,^ti^^m\ifi^m^ i—3\m 

&l.-fk-^!|^. J; yA*S^tc{±Ri ;6i':7x-;PS, y^/t- 
2 :0M-xh^>--3 . 5-y'y^v^yy 3.=^)Vm. 

3. A. 5 - h yy b^i^7x— 2-;^b^i^y' 
x~;PS, 2, 4-i^'7nnyx— ;uaXJi2-hyy 

[0042] :t^$m^b°^yo CI, 5 - a 3 b y S 
>^>i^S#:£7)MfzP:i?1Jt tTfi. f^Jx.{f 5 - n -y^;l^- 

7- (3, 4. 5-byy h^i/^^yy-^/L-rsy) bf 
^ynCl, S-a^tySi^V. 5-:7x— ;k-7- 

(3, 4, 5-hyy b^^'vyy-f^i^rsy ) b^y 

a Cl , by 5i>>S.t/5-n-y>;l'-7- 

( 2 - h y :7;i'^j-n;< ^)V^yV^ jvt S y ) t^yn 
Cl , 5 - a : b° y 5 i->^M*-r.S ^ h ifX^ , ^(7) 

l^ft 5 - n -y^;l^- 7 - (3, 4, 5-byyb^ 

s^-^yyw 5 y ) b°^yn c 1 , 5 - a ] b y s s/ 

[0043] ilB-^jt ( 1 ) X^^^fLh^Wm^ 
^(7)fl:#:fiJi: LTii. MIBWO 9 5/3 5 2 9 

[0044] ^mm\.z\,t. myzm\%. is^^^/i^^nvK 

xXT-zPt 3 -T 5 y b^y-;P-< SrSi-^KfESii: 
7-b Fn^i^b^yn C 1 , 5-a]by5>^">- 

^y'n Cl, 5- a] by5i^>^i:L. StCitL^T 
y^ - T/icXiib K ^ i^>T-mS LT 7 - T S y frt^^^ 

mx%h. 

[0045] ii-t-wm.zw.Wi^t^fLh^wmmm.'h- 

\Y.-^m<ri^^m t LT « , fMS^ 1 ll-m 5 |S(.;|IMM 
No. 1 — 1 34^:LT*-r^t:^?^&M*-r.|.^^:>0^" 

[0046] ±iB-^5t ( 1 ) xm.^^f^h\Y.'^mt. 

iz^-^^ti^. ±immuu^mm^-^%^mt lt 

m. y vi^-f ym. m^m. 9:^ymmco^m 
m^m^x # . ^ coMmm<^)mm.Kmii^mizm a .r 

i;**T'#-l., 

[0047] tfz. ±.IB-^5^ ( 1 ) xmh^tt^^t-^ 
^fp. R6iihmM.=FXhhi>(^ii. ^ti^^mi^zm-y 

X rivfi y mui^ v y ^^.u. a')^j^u 
Mi^^mM-mimm^immmmm-^mf^-^^t^mz 
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[0048]^, ( 1 ) x-mh^ix^it^m^. 

[0049] ttz. —m:^ ( 1 ) Tmh^ti^-it-^m^ 

[00 50] if%m-mim.m^^m*mmm^i. ±ie 

[00 5 1 ] :^^mmmmnzmm$tii>±mmmim 
tLTti. mK^mmmm^zfititx . mmmm^it^^ 

mm. mmm. m^m. imm. mmm, mm^m\. 
mmmcommmh^ v ^mmm^:m7ikx'^ . zti^^ 
n^ti^mmcoi^^mmmizmtxm'^mmm^fi 

[00 52] }iimmmmc^^i.^s^mm}:. Lx\i, # 
mmmmtm s w t je i: x rn^Kx- b . ^ o-ft^e^j^ i, 
cotLxitmL AM. mm. mm. mmm. m 
mm. fi'?°^)vm. >m\. '^m\ mm. ^mm) . 

mmm-tfimf hix^ ... 

[00 53] m\<mm.\>z'm&th\zw.\^x\i. ±is^ 
mm^>L\.xmumM. mcrY^)^j^. 

X:f;;Uzy^M.. ffiB^b ^■o^^^TobV^-b;^a— 
A^coli;®M . 4^ y ^ 1^ y y b- ^ y fliflS^a: 

■tyy. 'fyy°ym<7)^m'\. "fyy'y. fim. ;*^y 
y, ^yf-^-f nn-f K^^y-^K^cDPK^m. mm 
^)V^. xf-ryyi^, 4^-^®*. .■Kyx^ixy:?'-y 
zi~)vm(nwmm^mmx'%h. mzm\\t'im\,z^ 

mmm^. y-{)VM.z2-^4y^'m.hh\^tzM. 
m. ^mmt-t^ztti^x-^h. 



[0054] %mcmmi,zmn-uz^.hx\,±. mmm. 

wtLxm7jiy'Y^m. mm. ^yry. ^^^m. 

m. ^ii-^y. :^y7-y^(7)mmmmimmx'^h. 
[00 5 5] m^imm.i,zmn-hizmLxii. mmm. 

#:t LT^Ji.{f^Kyx^l^yi?-y rj-;P, ;^A:^m. ft 

y. #^)s£i/y-ir7-^ vm^mmx'^h, 
[00 56] ^T^ti-mit. mmi^zm^-^M'^^WMc^^^ 
^f^-^it-^m^±mxm^.Lfz^m(7)mmtmtift'^ l 

[00 57] mm. fim, mmmm<^mm\h Lxmm 
n^L<. :mcommizmm-h\,zn.Lx\t. wm\h 

b°py^^y rj— xb^^>-ft:^ yx7^ry;t^T;t^3- 
i^x^l^y y/l^b'iJ' y||i)15Kxxx;M«^Sr<£MT& 

Mm. 7'\<^mh^\'^±^"v-^'j y^^^tmm^mzt- 
^^^xhJ:<. tfzmmcommmmm. mmm. mm 
itmm^mMLxi^xw 

[ 0 0 5 8 ] Mt:. :^mmmm^ui. '£m^zmtxm 
^m. mm. mmm. ^mm^^mcommffu^ 

[0059] h. y -A , y^vmiomimcom 

Mizm^-t^izmLxii. mmmt Lxmnie-B.-^-^ 
uy. j^yy-^y. ^"y-feyy. ■izivu—^.mmw.. 4^' 
yx^ixyi?-y 3— s^y^y. ^y b-^-^" b^Srffi 

[0060] :¥wm??mz^^^fi^^^-m.^ 

( 1 ) xmh^fi^^m)^-^\Y/^'!^<7^mi.. #(.;iPfi£S 

1 ~ 7 0 mm%mM-^^^ix^ i>cr>ft^ (^ti^^ i ^ . 
[006 1 ] ±.mm.mmm(7^ik^:fjmimizmm:^^^^ 
< . ^mmmmm. mmc^^mv. m^\^c^m<^m'^. m 
mtoss^tiGtTi^ssa^. mtmm\. %m. m 
m. mmm. 9im. mmfiRU^fry-tfrntmatk^^ 

mmtu-^ LxmrntHtk^^tt. mz^mzm tm^x- 
^1*1. &ThL<imi&\^^^^ti. mmm. 

[0062] ±mmmmmcot5:^mi±. ^comm. 
<^^m. ttS'j^cofficD^fr, ms.(^m&m^zxK)m:s.m. 
iK^tihtfi. mm^m-i^X'h ^ ^WMit^mcomi/^ i 

HSD#;*1 k g^^0*^O. 5— 2 0mgfiat-ri.c7) 

¥x < . tmmii 1 B 1 -4 Ht^ttT^^-r-s ; t 

ii^X-^h. 



(8) 



10-101671 



[0063] 



[00 64] 

[0066] 
[MmM2] 



*5»JSi^-ft-^!|^!li: LT 5 - n -y^/t— 7 - ( 3 , 4 , 

m.^^^^-thMW^'y^yilT-^lX^ (10 0 Offl) 
[0065] 

2 5 0 g 
3 0 g 
1 7g 
2s 
1 g 

*StlJ^cij-i: LT5-n-:/^;k-7- (3, 4, 5-b 
^yy^V^^-^WAJVT^J) e^yn Cl, 5- a] 

f y SsyySrfflV^T, 1^319^03 0 Omg^^^t" 

hmm (200 0^) ^ . <'K.<^m5\,zx 0iisiKt/c» 

[0067] 



fL^i (B*^:^p°n) 

X ^ _ ^^Xffj /1 v-^ ^;l^-fe;txn — x ;P -7 A ^ 



[00 68] 



6 0 0 g 
6 7 g 
3 3 g 
2 5g 
1 2 g 
3g 

[^JM3] :^y^)m<7^mm 

-^f&^t LT 5 - n-y^J\y- 7 - ( 2 - b y y >]^^ 
cf ^ yyw 5 y ) t° ^ y a C l , 5 - a ] t° 
y Srffll^T. l;*'7°'lr;kSD^02 0 OmgS:# 
^r-f-|.l!®-fe'7^i^;^?:r'-fe;k (200 Offl) S:. Jj^co3!!i 

[0069] 

4 0 0 g 
6 0 g 
34g 

4g 



X-r T y yKV^-;t^>">A ( Q^mmiiffa) 



2 g 



muikH-^^yi~yAy°'^Mz%mLx . smco:^y°-^ 

[0070] 

mmm4 ] 



^^fS,^t LT 5 - n -yf-;k- 7 - ( 2 - b y ^^P:^ 

o^^;t^^>'y-^';br S y ) h^^Vn C 1 , 5 - a ] b° 

ysi^'y^fflv^T, iiEy^'9^<5^3 0 0mgSr-^*f 1. 



^^ij (2 0 0015) Sr. 
[007 1] 



iXcomji<zj:K)mmLfz 



n-i/x^-^ (B*IKM:friSi) 

;!i?;k;J^"=3f>'^^;l-te;l-n— X;ir;t'v-'>A (B^^:^ria) 
/t^-fe/t-n-x (B*li^*iPn) 

XT^ry^-K^^^-i^-^A (B^«:^r^i,) 



6 0 0 g 
67g 
33g 
2 5 g 
1 2g 
3g 

^JtTPXLT, 
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[0072] 

[mM^Ml ] '^-^X^- (Wistar) »lt^-y h 

(smm. 2 00-2 50 g) 

/So ^(7)M*Sr, ^'l^rx ■ (NaC 1 

1 1 8mM. KC 1 4. 7mM, CaC Ig 2. 5m 
KH2PO4 1. 2mM, MgS04 1. 2mM, 
NaHCOs 2 5mM. ^'Vl^r?— X 1 1 mM) §r 1 0 m 
1 Atifzmmii'^l^z 1 gcoJi^TTM O2/C O2 
( 9 5%/5%) ii^;i?x^^ggWfc3iML/i„ 
[0 0 7 3] i-f\ COtl^fstoV^T, :7x— P-^iJ^- 
SX 1 0-7MgsaDLTJflL«^IRffl§-ti:ytf*. r-ir^yp^ 

uv-i o-^M^M^f^m^m/i^-Tfu^—yi 0-6 M 
NO Si; iNoscom^ti^XtaLx\^^:ib^mw>L 

[0074] mz. ±9m^izV:ii^yi^V^-yA^-! K 
(LPS) 300 ng/ml SrJp^. 8 Btralf^tC L - T 
>- 1 0 - 5 M JIIX.T , Jfll®f^)?f ^.S.t^'-tf -I" ^ iJ >y 

^GMP icGMP) mm^m^Lfz (Mmm) . 
[0 0 7 5] -:^r. LPS^mm-r^so-^miz. 5- 

n-:7->;l^-7- (3, 4, 5- b b^>-^>'V"W' 
;l,'TS y ) t-^Vn C 1 , 5 - a ] b°ij S (Hl^ 

^mmm i i^^t;-&!B3 ) o 3 x i o - ^ m e ji^?s4'tc'^jD 

MPim^±iitmmi,zLxmMLfz {:^mmm) . 
[00 76] sumc'MmRt/imi.i. y h--/ 

h ^ ✓'^T^.a.— if — (isotonic transducer, B3^3fe 
miS. TD-1 1 IT) tCTSUSL. Ixrj— (NIHO 

N DENS I KAGAKU, U-228) TflBitL T"-, S/S, cGMP 
Wmt, Tffffic7)9S^":t-^A/r'yfe-<^-y h (Amersha 
m, cGMP[i25I]T-/-fe-^' >^y.xA) Xm'&\^fz. 
[0077] Jf[l«c^5f!5M*i*^ 

mm- 1 t t 7 0 %m\ ^tifz. t.fz. cGmpmm. 
h , ^-mmm-cunmrn tttmtxso %mm ^titz, 
[0078] zcozt:^-^. ^mm^mm.^^'it^mii. 

[00 7 9] 

[^ai*i^M2] (Wistar) ^Sttt^ -y h 

( 8mm. 2 0 0-2 5 0 g ) ^^Mat^i os^ 

L/::, liLV^. ■=t'7—y-)-—^23 8\J /ml ^ jLXr- 
5— bf22. 5U/m K '>i^Jflimr;k7'5y0. 2% 
^-^Wt"!. H E P E S • ^Ny^'::?.^ (CaC I2 ■ HjO 
185. 5mg/l.KCl 400. Omg/UK 
H2PO4 60. Omg/1, MgS04 97. 7 m g 



/l. NaCl 8000. Omg/l, NaHCOsS 

5 0. Omg./l. NaaHPO* 47. 5mg/'l, 
^■;Wrj-x 1 0 0 Omg/ 1 ) tfCB 7^CtT4 5ii- 
PbM y^a.-<.-hLfz. 

[0 080] mz. HE PES - ^\y^xm^. ^COJfil 

Xx^—tzW-^v-UL^f r;t^ys i^Sr-^^r^-i. HE P E 
S ■ J\y^xmf¥X'3 7'CI,ZX7 0-^^^ y^jL^—h 
L, P^mbSiir/S, iix*, '^^ISiSlMif * 1 0%# 

-^^hy)V^-y^^mA-y)vmm (MgsOi ■ 7H2 

0 200. Omg/U NaCl 6400mg/'l. 
NaHCOg 3700. Omg/U NaHaPO^ 1 
25. 5mg/K Fe (N03)3-9H2 0 0. Im 

g/1. yxy-7H^vb' 15. Omg/i.^K 

4. Omg/U — rJf->-T5 K 4. Omg/U 
>'h-ryK;<f;t'i-'^A 4. Omg/1, 
;P • HC 1 4. Omg/1 , y;Jfy9b-'y 0. 4mg 
/l.^TSy-HCl 4. Omg/ 1 . tg-fbn ijy 
4. Omg/K ^;P-r7— X 1000m g/U 1- 
-fyi^h-Zl- 7. Omg/1. bVbb>BS^b';'>A 

110. omg/1 ) \,zm&^^. wmdmh. 2x1 
o^M/m 1 (o^\^x'iy-c~vi>zmmLfz. mmf:iy 

[ 0 0 8 1 ] Bp-i?, iieit^lMatL-T;!-'^ - >- 1 0 
-^MSrJnx.. Mt^LP S 3 0 0 n g/m \ m,\i^\i4y9 
—u^^y-\0 (IL-l/3) 1 0 n g/m 1 trJni. 

x2A\m-m.L. mmLfz^o^aym^m^Lfz m 

[0 082]-:^. LPS^v^(ii L-i;i3e^Jn-r-& 

SO-^m^Z. 5-n-rf-;k-7- ( 3, 4, 5-hU 

y b^>'0'y-^';i^r 5 y ) b^vn c i , 5 - a ] b° 
y s i>> (^ 1 m^mmm i ^^^^c-^fij, i ) <^ 

3X1 0-5M^l-»{i5-n-7f-;l--7- ( 2-by7 

}V^u^i~)V^yv'^ ;kT5 y ) br^v'o c i , 5 - 

a ] b° y 5 y >- ( ^ 1 Htl^^Sfi^J 3 2 C^it-^'m. 

l¥2 ) C03 X 1 O-SMSrH^jS^Jt^^DLTfeg. L- 

ryp^- ym^ -^ti: i l - 1 /s ?3?jn 2 4 'mmtkcomm.Ltz 
no^(r)A^±Mhnm^zLxm^Lfz {:¥mm) « 
[0083] i^. no^comt. i^m±.mi,zmm.coG r 

1 e s sWM ( 0 . 1 %N- ( 1 -^7^;P) X^P-y 
i^r^y- i^VN-f Knj^a^^ K/H2 0+l%x;W7 
r-;Pr5>'/'2. 5%H3P04 ) ^jDi.. 570nm 

i^zan^m.ytu^Wi'M.-t^^ ^ 1 1 j; '9sa:L3t„ 

[0084] ISStria 1 2 l,Zm~t. 

[0 08 5] i^. Hlti, l.PS^mMhtz^<n^~ 
Il2{i:l L - 1 /3Srj3sJnL/iJ»-^c07-'-;5^— ^ 

b Lxni^mmL^j:ii-^-yfz'm<n^-^-^mm-h. 
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[ 0 0 8 6 ] 0 1 a 2 i o . ^mmm)m.^it^m 

[00 87] 

mmm^lS] xr^-^r-^U^- (Spraque Dawl 

ey) mmity-y h ( 6-931^. 2 0 0-2 5 0 g ) ^ 

[0088] 30m Mmmi,zmm Ltz^mn^m^^^ 
wi>z4 0 0MMm&t^^j:oizL-r/\^^'=^yi 

(LPS) ^lOOOn g/m 1 CO^mTrnM 

L. 3 7°c'C2A\^my^:^^~hLfz (mm-it-^m 
[0089] mz, ±mi 9 eyvTi^- btKo . :m. 

mONOaiiS^t^V^, NOa^^U-X (Griess) |g 



T-^S-ti:. >'NM:t:*>f^^>y^X'J-^- (Biokinet 
ics reader, BIO-TEK Instruments ^±M. EL-3 4 0 

[0090] tfz. m^(OitVh-i:. 1 N7J<K^l:-:^ b U 

•y-lr^^v h (Bio-Rad DC protein assay kit, Bio-Ra 
d LaboratoriesttK) T^^$-^^ X^^huy^h^ 
( Spectrophotometer. HITACHiaM. U-3 0 0 
Om.) TM&LX. m&M^M.tiiLfz. ^LT. :tm<D 

m&lmsilifz'0(^)NO.,±f^m.iS)^fz, 
[009 1 ]—:^. mmit-^^>acr)iXh'0 l,Z=J:^ ^/l^.Xtl- 
^^^i^Vi:MtfznmM. m/l^ P S tSiii.^v >3 y h 

[0092] ia±0 i 3 1 L-r5R*^(^ixfc#Ptcfc{tl. 

Saimg^fc0iONO2:tJS*J;0. INOSIH^ia 

m^iy^izm.\ym)sbtz. 

[0093] mmm (%) = { 1 - c (*^bjpm) - 

(n^ho-;P^fit) ] / C (MMl^ffl) - CJybn 
-;H¥ffl) ] } X 1 0 0 

n^ixtzm^^memi^zm-. 

[0094]Sl6|gj:D. *?|HJ3^-$?IB£^^t^^«. L 

[0095] 
[ISI] 
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W 1 jg 

NHC-A-R2 
f^N—N 



Me : E t : ^^Jl^M. nP t : n--/peVUS. 

nBu : n-y^;US. nPe : n-^>^/US. Ph : 



mm 


Rl 


R2 


A 




1 


nBu 


—1 V-OMe 




12 7-129 
1 f A/ i - f Jl/- n 


2 


nBu 


Ph 




S 3-85 


3 


nBu 




m 

T=I 


10 2-104 


4 


nBu 






9 4-9 5 


5 


nBu 






8 3-8 4 


6 


nBu 


^O^C (Me) 3 




IH-NMR (CDC £5 ) 
0.97(3H.t. J=7.3) . 1.370H,s), 
l,4-1.5(2H.ni) , 1.7-1.9(2H,m5 . 
2.86(2H,tpJ-7.a) . 6.57(lH,d.J- 
2.3). 7.58(lH.d,J-8.7). 7.77 
(IH.s), 7.97ClH.d.J=a.7>. £.03 
(lH.d.J-2.3), aO.O(lH.brs) 


7 


nBu 






8 2-8 4 


8 


nBu 






4 9-5 1 



[0096] 
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^ 1 m m ff) 



mm 

^JNa 


Rl 


R2 


A 


( ^ ^ i« ) 


g 


n B tj 






1 0 8-10 9 


1 0 


n B u 






1 2 9-1 3 2 


1 1 


n B u 






1 4 3-14 4 


1 2 


n B ti 






10 1-10 3 


13 


n B u 






9 2--9 4 


1 4 


n B u 


M e U y — ^ u M e 




1 1 5-1 1 7 


1 5 


E t 


J — <r OM e 




14 1-143 


1 6 


n P r 


y — O M e 




1 1 9-1 2 1 
(5 1 f A X - 7 *- Ti -'N^-l?- >) 


1 7 




M e 




1 9 8-2 0 1 


1 8 


n P e 


^^OM e 


r 1 


1 1 6-1 1 8 


1 9 


Ph 






1 8 5-1 8 7 



[00 9 7] 
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^ 1 m (M m:> 







R2 


A 


^ CO 


2 0 


n B u 


^^OE t 




1 0 0-102 
Ci? 1 f ;^ i - 7 A'- n — N^if- 


2 1 


n B u 






8 7-9 0 


2 2 


n B u 






9 9-1 00 


2 3 


n B u 




a 


10 7-109 


24 


n B u 






8 1-82 


2 5 


n B u 






9 2-9 4 


26 


n B u 






9 7-9 9 


2 7 


n B u 






9 3-9 5 


2 8 


n B u 




1=1 


9 7-9 9 


2 9 


n B u 




m 


13 3-135 


3 0 


n B u 






1 4 3-1 4 5 



[00 98] 



[|ft4] 
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m 1 m m ft) 



^JNa 




R2 


A 




3 1 


E t 






1 2 5-12 7 


32 


n B u 






8 4-8 7 


3 3 


n B u 




m 


9 5-9 7 
Cn — 


34 


n B u 


COOMe 




1 2 2-12 3 


3 5 


nBu 






1 3 9-14 1 


36 


n B u 




1=1 


1 1 9-121 


37 


nBu 


0 




5 T-6 0 


38 


Tl B u 






8 2-84 


39 


nBu 






1 0 3--1 0 5 


4 0 


nBu 




EH 


9 2-9 3 
C? i f jir i - 7 n -^^-y- >) 


4 1 


nBu 


Ph 

1 


^2 


8 0-8 2 



[0099] [^5] 
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® 1 M m 





Rl 


R2 


A 




4 2 


n B u 






7 3 — 7 5 
(yxfAi-fJl'-n —^4^-9- >) 




n B u 


P h 


2 4 


IPI-NMR (CDC^ 3 ) 
0.95(3H.t.J=7,3), 1.3-1.5 
(2H,iii), l,7-l,8(2H,iB) . 2.80 
(2H,t,J=7.8) , 2.88(2il,t,J- 
7.5), 3.0g(2H,t,J=7.5), 6.53 
(lH,d,J-2.2]. 7.2-7.3(5H.iB). 
7.60(lH,s). 7.95(lH,d,J-2.23 , 
9.23(lH,birs3 


4 4 


n B u 


P hO- 




108-109 
(n— 


4 5 


n B u 






14 0-142 


4 6 


n B u 




-CH-CK- 


13 4-137 



[010 0] 
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m 2 u 

HN (NH) ^-C-A-R2 
Rl ^N-V^RS 



Me : j^i'JVm. E t : -tf-^l/S. nP r : n-:/ah*Jbg^ 

n B u : n-y^/bS^ t B u : t -rf^rl^m^ n P e ; Ti-K>^;H|, 

Ph : Ac : T^-6=-;^® 





Rl 


R2 


R3 


A 


n 




4 7 


n B u 




H 




0 


IH-NMR (CDC j?3 ) 

n dR, fin + l—'r A\ 1 "5 -1 

(14H,jii), 2.4-2.6(lH.B).2.61 
(2H,t,J-7.81, 6.54ClH.d.J= 
2.2),7.62(lH,s) , B.QO(lH,d. 


4 8 


n B u 




H 


m 


0 


141-142 


4 9 




^ OMe 


H 




0 


2 0 9'-2 1 1 

i.SlL/ — ffFK^'r^L'; 


5 0 






H 




0 


2 0 6 — 2 0 S 


5 1 


n B u 


^ OMe 


H 


1=1 


0 


1 3 6 — 1 3 7 


5 2 


Me 




H 


m 


0 


1 7 7 5 


53 


n B u 




Me 




0 


12 7-129 


5 4 


CH^-CH-C^H^- 




H 




0 


1 04-1 0 6 



[010 1] 



[|ft7] 
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m 2 mm 



mm 


Rl 


R2 




A 


n 


m j^. (X) 


5 5 






H 




0 


1 3S~1 4 0 


5 G 






H 




0 


163-1 6 5 
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(57) Abstract 
Object 

To put forward a nitric oxide synthase inhibitor. 
Method of Solution 

A nitric oxide synthase inhibitor comprising pyrazolo[l,5-a]pyrimidine derivatives 
represented by general formula as an effective ingredient. 



[wherein, R' denotes a hydrogen atom, substituted or unsubstituted lower alkyl group, 
cycloalkyl group and the like, denotes a naphthyl group, cycloalkyl group, furyl group, 
thienyl group and the like, R^ denotes a hydrogen atom, phenyl group or lower alkyl group, 
R"^ denotes a hydrogen atom, lower alkyl group, lower alkoxy carbonyl group, phenyl lower 
alkyl group and the like, R^ denotes a hydrogen atom or a lower alkyl group, R^ denotes a 
hydrogen atom, lower alkyl group, phenyl lower alkyl group or substituted benzoyl group, R* 
and R^ may link together to form a lower alkylene group; Q denotes a carbonyl group or 
sulfonyl group, A denotes a single bond, lower alkylene group or lower alkenylene group, and 
n denotes 0 or 1]. 

Patent Claims 
Claim 1 

A nitric oxide synthase inhibitor containing an effective dose of an effective component 
comprising pyra2olo[l,5-a]pyrimidine derivatives represented by general formula (1) 

[wherein, R* denotes a hydrogen atom, lower alkyl group optionally having a thienyl group, 
lower alkoxy group, lower alkylthio group, oxo group or hydroxyl group as a substituent, 
cycloalkyl group, thienyl group, furyl group, lower alkenyl group or a phenyl group 




- Q - A - R2 
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N 



- CNH> 



Q- A- R2 




R3 



optionally having 1-3 substituent groups selected fromower alkyl group, lower alkoxy group, 
phenylthio group and halogen atom, denotes a naphthyl group, cycloalkyl group, furyl 
group, thienyl group, pyridyl group optionally substituted by halogen atom, phenoxy group 
optionally substituted by halogen atom, or phenyl group optionally having 1-3 substituent 
groups selected from lower alkyl group, lower alkoxy group, halogen atom, nitro group, 
halogen substituted-lower alkyl group, halogen substituted-lower alkoxy group, lower alkoxy 
carbonyl group, hydroxyl group, phenyl lower alkoxy group, amino group, cyano group, 
lower alkanoyloxy group, phenyl group and di lower alkoxy phosphoryl lower alkyl group, 
denotes a hydrogen atom, phenyl group or lower alkyl group, R"^ denotes a hydrogen atom, 
halogen atom, lower alkyl group, lower alkoxy carbonyl group, phenyl lower alkyl group or a 
phenyl group optionally having a phenylthio group as a substituent, R^ denotes a hydrogen 
atom or a lower alkyl group, R^ denotes a hydrogen atom, lower alkyl group, phenyl lower 
alkyl group or a benzoyl group having 1-3 substituent groups selected from lower alkoxy 
group, halogen substituted-lower alkyl group and halogen atom, and wherein moreover, R* 
and R^ may link together to form a lower alkylene group; Q denotes a carbonyl group or 
sulfonyl group, A denotes a single bond, lower alkylene group or lower alkenylene group, and 
n denotes 0 or 1] 
together with a non-toxic carrier. 

Claim 2 

A nitric oxide synthase inhibitor in accordance with Claim 1, wherein the efTective ingredient 
is the compounds, in general formula in accordance with Claim 1, wherein R^ and R^ are 
hydrogen atoms, Q is carbonyl group, A is single bond and n is 0. 

Claim 3 

A nitric oxide synthase inhibitor in accordance with Claun 2, wherein the effective ingredient 
is the compounds, in general formula in accordance with Claim 1, wherein R* is phenyl group 
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or lower alkoxy group optionally having hydroxyl group or lower alkoxy group as 
substituent, is phenyl group having 1-3 groups selected from lower alkoxy group, halogen 
substituted lower alkyl group and halogen atom as substituent, R"^ is a hydrogen atom or 
phenyl group. 

Claim 4 

A nitric oxide synthase inhibitor in accordance with Claim 2, wherein the effective ingredient 
is the compounds, in general formula in accordance with Claim 1, wherein is phenyl 
group, methyl group, ethyl group, n-butyl group or n-pentyl group, and R^ is 4-ethoxy-3,5- 
dimethoxy phenyl group, 3,4,5-trimethoxy phenyl group, 2-methoxyphenyl group, 2,4- 
dichlorophenyl group, or 2-trifluoromethyl phenyl group. 

Claim 5 

A nitric oxide synthase inhibitor in accordance with Claim 4, wherein the effective ingredient 
is selected from 5-n-butyl-7-(3,4,5-trimethoxy benzoylamino) pyrazolo[l,5-a]pyrimidine, 5- 
phenyl-7-(3,4,5-trimethoxy benzoylamino) pyrazolo[l ,5-a]pyrimidine and 5-n-butyl-7-(2- 
trifluoromethyl benzoylamino) pyrazolo[l,5-a]pyrimidine. 

Claim 6 

A nitric oxide synthase inhibitor in accordance with Claim 5, wherein the effective ingredient 
is 5-n-butyl-7-(3,4,5-trimethoxy benzoylamino) pyrazolo[l,5-a]pyrimidine. 

Claim 7 

A nitric oxide synthase inhibitor in accordance with any of Claims 1-6 which inhibits 
inducible-type nitric oxide synthase selectively. 

Claim 8 

Prevention and treatment agent of septicaemia characterised by containing effective dose of 
the pyrazolo[l,5-a]pyrimidine derivatives in accordance with Claim 1 together with a non- 
toxic carrier. 

Claim 9 
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The endotoxin shock improvement agent characterised by containing effective dose of the 
pyrazolo[l55-a]pyrimidine derivatives in accordance with Claim 1 together with a non-toxic 
carrier. 

Detailed Description of the Invention 
(0001) 

Technical Sphere of the Invention 

This invention relates to a novel NO (nitric oxide) synthase inhibitor, more particularly, a 
drug which inhibits the induction of inducible-type NO synthase. 

(0002) 

Technology of the Prior Art 

In the first half of 1980's, it was discovered for the first time during the study of nitroxide in 
vivo that NO (nitric oxide) was produced in vivo. Since this discovery, NO attracted attension 
of many researchers, and it was reported in 1987 that the NO was the main body of vascular 
endothelium derived relaxing factor. Moreover, presently, physiological function of NO and 
relation to pathology have been made clear in many fields such as cardiovascular, immunity, 
nervous system. 

(0003) 

For example, the NO constantly produced in- vivo has been elucidated to play an important 
role in maintenance of homeostasis of cardiovascular dynamics. Moreover, on the other hand, 
in septicemiaj large quantity of NO is produced from the cytokine activated by endotoxin and 
this is said to cause endotoxic shock state such as endothelial cell disorder, myocardium 
contractive force lowering or the like. 

(0004) 

NO is produced from the L-arginine by NO synthase (NOS). Moreover, as the enzyme 
thereof, by broad classification, there are inducible NOS (iNOS) which is concerned with NO 
production in pathology and constitutive NOS (cNOS) which is always expressed. 

(0005) 

As described above, because NO participates in various kinds of diseases such as septicemia 
or the like, research has been carried out into the elucidation of the mechanism thereof and 
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eventually NOS inhibitor for the purpose of application as therapeutic drug of these diseases. 
As representative example thereof, arginine analogue such as N-omega-nitro-L-arginine and 
the like may be proposed. 

(0006) 

However, most of the NOS inhibitors famiUar to the prior art including the aforesaid 
representative example inhibit cNOS in addition iNOS, and as a result of the use of these as 
therapeutic agents, even the control of homeostatic cardiovascular dynamics is inhibited, and 
side effects such as elevation of blood pressure, organ blood flow decrease or the like cannot 
be avoided. Furthermore, during the use of these, problems such as effects on central nervous 
system, impotency and the like are also concerned. 

(0007) 

As above, the NOS inhibitors familiar to the prior art cannot be evaluated as pharmaceutical, 
and offering of the new substance which can selectively hinder iNOS instead of these is 
requested in this field. 

(0008) 

Problems to be Overcome by this Invention 

Accordingly, the object of this invention is to put forward nitric oxide synthase inhibitor 
using substance which could selectively hinder iNOS only desired in this field. 

(0009) 

Study group of these inventors have been performed research and analysis of the synthesis of 
various kinds of compound and their pharmacologic actions, with the object of development 
of drug preparation effective ingredient compound, and in that process, succeeded precedently 
in synthesis of series of pyrazolopyrimidine derivative having strong analgesia action, and 
invention concerned with compound such as these or the like was applied (W095 735298). 

(0010) 

In subsequent investigations, these inventors, have made a new discovery, that the fact of 
aforesaid series of compounds have iNOS induction inhibitory action, separate from their 
analgesic action and moreover unrelated to that action, and in addition, markedly reduced side 
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effects. This invention was completed based on this discovery here. 
(0011) 

Means to Overcome these Problems 

In other words, in accordance with this invention, nitric oxide synthase inhibitor is put 
forward, wherein the effective ingredient comprises the pyrazolo[l,5-a]pyrimidine derivatives 
which represented by following general formula (1). 



In the aforesaid general formula (1), R' denotes a hydrogen atom, lower alkyl group 
optionally having a thienyl group, lower alkoxy group, lower alkylthio group, oxo group or 
hydroxyl group as a substituent, cycloalkyl group, thienyl group, fiiryl group, lower alkenyl 
group or la phenyl group optionally having 1-3 substituent groups selected fromower alkyl 
group, lower alkoxy group, phenylthio group and halogen atom, denotes a naphthyl group, 
cycloalkyl group, furyl group, thienyl group, pyridyl group optionally substituted by halogen 
atom, phenoxy group optionally substituted by halogen atom, or phenyl group optionally 
having 1-3 substituent groups selected from lower alkyl group, lower alkoxy group, halogen 
atom, nitro group, halogen substituted-lower alkyl group, halogen substituted-lower alkoxy 
group, lower alkoxy carbonyl group, hydroxyl group, phenyl lower alkoxy group, amino 
group, cyano group, lower alkanoyloxy group, phenyl group and di lower alkoxy phosphoryl 
lower alkyl group, R^ denotes a hydrogen atom, phenyl group or lower alkyl group, R"* 
denotes a hydrogen atom, halogen atom, lower alkyl group, lower alkoxy carbonyl group, 
phenyl lower alkyl group or a phenyl group optionally having a phenylthio group as a 
substituent, R^ denotes a hydrogen atom or a lower alkyl group, R* denotes a hydrogen atom, 
lower alkyl group, phenyl lower alkyl group or a benzoyl group having 1-3 substituent groups 



(0012) 




N- (NH) 



- Q- A- R2 



(0013) 
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selected from lower alkoxy group, halogen substituted-lower alkyl group and halogen atom, 
and wherein moreover, R* and may link together to form a lower alkylene group; Q 
denotes a carbonyl group or sulfonyl group, A denotes a single bond, lower alkylene group or 
lower alkeny lene group, and n denotes 0 or 1 . 



The derivatives represented by the aforesaid general formula (1) have a nitric oxide synthate 
inhibit action, in particular, the action to inhibit inducible-type nitric oxide synthate (iNOS) 
selectively. Accordingly, it is characterised by the point that it is almost free from side effects 
such as pressure increase, reduction of blood flow of organs, bad influence to central nervous 
system and the like. 



As each group in general formula (1) denoting effective ingredient of nitric oxide synthase 
inhibitor of this invention, for example, each of the following groups can be given as 
examples. Namely, as lower alkyl group, straight chain or branched chain state lower alkyl 
group such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl group 
and the like can be given as examples. 

(0016) 

As cycloalkyl group, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclooctyl group and the like can be given as examples. 

(0017) 

As lower alkoxy group, methoxy, ethoxy, propoxy, isopropoxy, butoxy, pentyloxy, hexyloxy 
groups and the like can be given as examples. 

(0018) 

As lower alkyl thio group, methylthio, ethylthio, propylthio, butylthio, pentyl thio, hexyl thio 
group and the like can be given as examples. 



(0014) 



(0015) 



(0019) 
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Fluorine, chlorine, bromine and iodine atom are included in halogen atom. 
(0020) 

As halogen substituted lower alkyl group, trifluoromethyl, pentafluoro ethyl, heptafluoro 
propyl, nonafluoro butyl, undeca fluoro pentyl, trideca fluoro hexyl group and the like can be 
given as examples. 

(0021) 

As halogen substituted lower alkoxy group, trifluoromethoxy, pentafluoro ethoxy, 
heptafluoropropoxy, nonafluoro butoxy, undeca fluoro pentyloxy, trideca fluoro hexyloxy 
group can be given as examples. 

(0022) 

As lower alkoxycarbonyl group, methoxycarbonyl, ethoxycarbonyl, propoxy carbonyl, 
isopropoxy carbonyl, butoxy carbonyl, pentyloxy carbonyl, hexyloxy carbonyl group can be 
given as examples. 

(0023) 

As dilower alkoxy phosphoryl lower alkyl group, dimethoxyphosphoryl methyl, diethoxy 
phosphoryl methyl, dipropoxy phosphoryl methyl, diisopropoxy phosphoryl methyl, dibutoxy 
phosphoryl methyl, dipentyloxy phosphoryl methyl, dihexyl oxy phosphoryl methyl, 2- 
(dimethoxyphosphoryl) ethyl, 2-(diethoxy phosphoryl) ethyl, 3 -(diethoxy phosphoryl) propyl 
group and the like can be given as examples. 

(0024) 

As naphthyl group, 1-naphthyl, 2-naphthyl group are included. 
(0025) 

As lower alkylene group, methylene, ethylene, trimethylene, tetramethylene, pentamethylene, 
hexamethylene group and the like can be given as examples. 

(0026) 
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As lower alkenylene group, vinylene, propenylene group and the like can be given as 
examples. 

(0027) 

As pyridyl group optionally substituted by halogen atom, 2-pyridyl, 3-pyridyI, 4-pyridyl, 6- 
chloro-2-pyridyl, 5-chloro-2-pyridyl, 4-chloro-2-pyridyl, 3-chloro-2-pyridyl, 6-chloro-3- 
pyridyl, 5-chloro-3-pyridyI, 4-chloro-3-pyridyl, 2-chloro-3 -pyridyl, 2-chloro-4-pyridyl, 3- 
chloro-4-pyridyl, 6-fluoro-3 -pyridyl, 6-bromo-3 -pyridyl, 6-iodo-3-pyridyl group and the like 
can be given as examples. 

(0028) 

As phenoxy group optionally substituted by halogen atom, phenoxy, 2-chlorophenoxy, 3- 
chlorophenoxy, 4-chlorophenoxy, 4-fluoro phenoxy, 4-bromo phenoxy, 4-iodo phenoxy group 
and the like can be given as examples. 

(0029) 

In thienyl group, 2-thienyl and 3-thienyl group are included, and also 2-furyl and 3-furyl 
group are included in furyl group. 

(0030) 

As lower alkenyl group, vinyl, allyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-pentenyl, 
2-pentenyl, 3-pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl 
group and the like can be given as examples. 

(0031) 

As phenyl lower alkyl group, benzyl, 1-phenylethyl, 2-phenylethyl, 3-phenylpropyl, 4- 
phenylbutyl, 5-phenyl pentyl, 6-phenylhexyl group and the like can be given as examples. 

(0032) 

As phenyl lower alkoxy group, benzyloxy, 2-phenyl ethoxy, 3-phenyl propoxy, 4-phenyl 
butoxy, 5-phenyl pentyloxy, 6-phenylhexyl oxy group and the hke can be given as examples. 
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(0033) 

As lower alkanoyloxy group, acetoxy, propionyloxy, butyryl oxy, valeryl oxy, pivaloyloxy, 
hexanoyloxy, heptanoyloxy group and the like can be given as examples. 

(0034) 

As lower alkyl group optionally having thienyl group, lower alkoxy group, lower alkyl thio 
group, oxo group or hydroxyl group as substituent, in addition to the aforesaid unsubstituted 
lower alkyl group, 2-thienylmethyl, 3-thienylmethyl, l-(2-thienyl) ethyl, l-(3-thienyl) ethyl, 
2-(2-thienyl) ethyl, 2-(3-thienyl) ethyl, 3-(2-thienyl) propyl, 4-(2-thienyl) butyl, 5-(2-thienyl) 
pentyl, 6-(2-thienyl) hexyl, methoxymethyl, ethoxymethyl, propoxymethyl, butoxymethyl, 
pentyloxy methyl, hexyloxy methyl, 1-methoxy ethyl, 2-methoxy ethyl, 3-methoxy propyl, 4- 
methoxybutyl, 5-methoxy pentyl, 6-methoxy hexyl, hydroxymethyl, 1 -hydroxy ethyl, 2- 
hydroxyethyl, 1 -hydroxy propyl, 2-hydroxypropyl, 3-hydroxypropyl, 3-hydroxybutyl, 4- 
hydroxy pentyl, 5-hydroxyhexyl, methylthiomethyl, ethylthio methyl, propylthio methyl, 
butylthio methyl, pentyl thiomethyl, hexyl thiomethyl, 2-methylthio ethyl, 3-methylthio 
propyl, 4-methylthio butyl, 5-methylthio pentyl, 6-methylthio hexyl, formyl, formylmethyl, 
acetyl, 2-formyl ethyl, 2-oxopropyl, propionyl, 3-formyl propyl, 3-oxobutyl, 2-oxobutyl, 
butyryl, 4-formyl butyl, 4-oxo pentyl, 3-oxo pentyl, 2-oxo pentyl, valeryl, 5-formyl pentyl, 5- 
oxohexyl, 4-oxohexyl, 3-oxohexyl, 2-oxohexyl, hexanoyl group and the like can be given as 
examples. 

(0035) 

As phenyl group optionally containing 1-3 groups selected from the lower alkyl group, lower 
alkoxy group, phenylthio group and halogen atom as substituent, phenyl, 2-methylphenyl, 3- 
methylphenyl, 4-methylphenyl, 4-ethylphenyl, 4-propyl phenyl, 4-butylphenyl, 4-t- 
butylphenyl, 4-pentylphenyl, 4-hexyl phenyl, 2,3-dimethyl phenyl, 2,4-dimethyl phenyl, 2,5- 
dimethyl phenyl, 2,6-dimethyl phenyl, 3,4-dimethyl phenyl, 3,5-dimethyl phenyl, 2- 
methoxyphenyl, 3-methoxy phenyl, 4-methoxyphenyl, 4-ethoxyphenyl, 4-propoxy phenyl, 4- 
butoxy phenyl, 4-pentyloxyphenyl, 4-hexyloxyphenyl, 2,3-dimethoxyphenyl, 2,4- 
dimethoxyphenyl, 2,5-dimethoxyphenyl, 2,6-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3,5- 
dimethoxyphenyl, 3,4,5-trimethoxyphenyl, 2-chlorophenyl, 3-chIorophenyl, 4-chlorophenyl, 
4-bromo phenyl, 4-iodophenyl, 4-fluorophenyl, 4-(phenylthio) phenyl, 3-(phenylthio) phenyl. 
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2-(phenylthio) phenyl group and the Uke can be given as examples. 
(0036) 

As phenyl group optionally containing 1-3 groups selected from the lower alkyl group, lower 
alkoxy group, halogen atom, nitro group, halogen substituted lower alkyl group, halogen 
substituted lower alkoxy group, lower alkoxycarbonyl group, hydroxyl group, phenyl lower 
alkoxy group, amino group, cyano group, lower alkanoyloxy group, phenyl group and 
dilower alkoxy phosphoryl lower alkyl group as substituent, each of the following group can 
be given as examples. 

(0037) 

Namely phenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 4-ethylphenyl, 4-propyl 
phenyl, 4-butylphenyl, 4-t-butylphenyl, 4-pentylphenyl, 4-hexyl phenyl, 2-methoxyphenyl, 3- 
methoxyphenyl, 4-methoxyphenyl, 4-ethoxyphenyl, 4-propoxy phenyl, 4-butoxy phenyl, 4- 
pentyloxyphenyl, 4-hexyloxyphenyl, 2,3-dimethoxyphenyl, 2,4-dimethoxyphenyl, 2,5- 
dimethoxyphenyl, 2,6-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3,5-dimethoxyphenyl, 2,3,4- 
trimethoxyphenyl, 2,3,5-trimethoxyphenyl, 2,3,6-trimethoxyphenyl, 2,4,5-trimethoxyphenyl, 
2,4,6-trimethoxyphenyl, 3,4,5-trimethoxyphenyl, 3,4,5-tri ethoxyphenyl, 2-fluorophenyl, 3- 
fluorophenyl, 4-fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-bromo 
phenyl, 3-bromo phenyl, 4-bromo phenyl, 4-iodophenyl, 2,3-dichlorophenyl, 2,4- 
dichlorophenyl, 2-nitrophenyl, 3-nitrophenyl, 4-nitrophenyl, 2-trifluoromethylphenyl, 3- 
trifluoromethylphenyl, 4-trifluoromethylphenyl, 4-pentafluoro ethylphenyl, 4-heptafluoro 
propyl phenyl, 4-nonafluoro butylphenyl, 4-undeca fluoro pentylphenyl, 4-trideca fluoro 
hexyl phenyl, 2-carbomethoxyphenyl, 3-carbomethoxyphenyl, 4-carbomethoxyphenyl, 4- 
ethoxycarbonyl phenyl, 4-propoxy carbonyl phenyl, 4-butoxycarbonyl phenyl, 4-pentyloxy 
carbonyl phenyl, 4-hexyloxy carbonyl phenyl, 2-biphenyl, 3-biphenyl, 4-biphenyl, 2- 
(diethoxy phosphoryl methyl) phenyl, 3-(diethoxy phosphoryl methyl) phenyl, 4-(diethoxy 
phosphoryl methyl) phenyl, 4-(dimethoxyphosphoryl methyl) phenyl, 4-(diisopropoxy 
phosphoryl methyl) phenyl, 3,5-dimethoxy-4-ethoxyphenyl, 3,5-dimethoxy-4-propoxy 
phenyl, 4-butoxy-3,5-dimethoxyphenyl, 3,5-dimethoxy-4-pentyloxyphenyl, 3,5-dimethoxy-4- 
hexyloxyphenyl, 2,3-bis (trifluoromethyl) phenyl, 2,4-bis (trifluoromethyl) phenyl, 2,5-bis 
(trifluoromethyl) phenyl, 2,6-bis (trifluoromethyl) phenyl, 3,4-bis (trifluoromethyl) phenyl, 
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3,5-bis (trifluoromethyl) phenyl, 3,5-dimethoxy-4-hydroxyphenyl, 3,5-diethoxy-4- 
hy droxypheny 1, 3 ,5-dipropoxy-4-hydroxypheny 1, 4-benzyloxy-3 ,5-dimethoxypheny 1, 4- 
benzyloxy-3,5-diethoxy phenyl, 3,5-diniethoxy-4-(2-phenyl ethoxy) phenyl, 4-acetoxy-3,5- 
dimethoxyphenyl, 3,5-dimethoxy-4-propionyloxy phenyl, 2-chloro-3,5-dimethoxyphenyl, 4- 
chloro-3,5-dimethoxyphenyl, 4-bromo-3,5-dimethoxyphenyl, 3,5-dimethoxy-4-iodophenyl, 
3,5-dichloro-4-methoxyphenyl, 3,5-dichloro-4-ethoxyphenyl, 2-aminophenyl, 3-aminophenyl, 
4-aminophenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 4-trifluoromethoxyphenyl, 3- 
trifluoromethoxy phenyl, 2-trifluoromethoxy pheny 1, 4-pentafluoro ethoxy pheny 1, 4- 
heptafluoropropoxy phenyl, 4-nonafluoro butoxy phenyl, 4-undeca fluoro pentyloxyphenyl, 
4-trideca fluoro hexyloxyphenyl, 3,5-bis (trifluoromethoxy) phenyl, 3,4,5-tris 
(trifluoromethoxy) phenyl group and the like can be given as examples. 

(0038) 

As phenyl group optionally having phenylthio group as substituent, phenyl, 4-(phenylthio) 
phenyl, 3 -(phenylthio) phenyl, 2-(phenylthio) phenyl group and the like can be given as 
examples. 

(0039) 

As benzoyl group containing 1-3 groups selected from the lower alkoxy group, halogen 
substituted lower alkyl group and halogen atom as substituent, 2-chlorobenzoyl, 3- 
chlorobenzoyl, 4-chlorobenzoyl, 2-fluorobenzoyl, 2-bromobenzoyl, 2-iodobenzoyl, 2,4- 
dichlorobenzoyl, 3,4-dichlorobenzoyl, 2,5-dichlorobenzoyl, 2,6-dichlorobenzoyl, 2- 
trifluoromethyl benzoyl, 3 -trifluoromethyl benzoyl, 4-trifluoromethyl benzoyl, 3, 5-bis 
(trifluoromethyl) benzoyl, 3, 4, 5-tris (trifluoromethyl) benzoyl, 2-methoxy benzoyl, 3- 
methoxybenzoyl, 4-methoxybenzoyl, 2,3-dimethoxybenzoyl, 2,4-dimethoxybenzoyl, 3,5- 
dimethoxybenzoyl, 3, 4, 5-trimethoxy benzoyl, 2-ethoxy benzoyl, 2-propoxy benzoyl, 2- 
butoxy benzoyl, 2-pentyloxy benzoyl, 2-hexyloxy benzoyl group and the like can be given as 
examples. 

(0040) 

The pyrazolo[l,5-a]pyrimidine derivatives represented by aforesaid general formula (1) are 
useful for prevention and therapy of septicaemia, endotoxin shock, chronic rheumatoid 
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arthritis and the like as a nitric oxide synthate, in particularly for a drug inhibiting the 
inducible type nitric oxide synthate (iNOS), and it has an advantage that it is almost free from 
the side effect which is seen in the prior art nitric oxide synthate. 

(0041) 

Compounds wherein and are hydrogen atoms, Q is carbonyl group, A is single bond, 
and n is 0 can be given as examples of the preferred pyrazolo[l,5-a]pyrimidine derivatives as 
the aforesaid nitric oxide synthase inhibitor Among the said compounds, particularly 
compounds wherein R' is phenyl group or lower alkyl group optionally-containing hydroxyl 
group or lower alkoxy group as substituent, R^ is phenyl having, as substituent, 1-3 groups 
selected from lower alkoxy group, halogen substituted lower alkyl group and halogen atom 
and R"^ is hydrogen atom or phenyl group, and more embodiment, compound wherein R' is 
phenyl group, methyl group, ethyl group, n-butyl group or n-pentyl group and R^ is 4-ethoxy- 
3,5-dimethoxyphenyl group, 3, 4, 5-trimethoxyphenyl group, 2-methoxyphenyl group, 2,4- 
dichlorophenyl group or 2-trifluoromethylphenyl group is particularly preferred. 

(0042) 

As embodiment of such preferred pyra2olo[l,5-a]pyrimidine derivatives, for example 5-n- 
butyl-7-(3,4,5-trimethoxy benzoylamino) pyrazolo[l,5-a]pyrimidine, 5-phenyl-7-(3,4,5- 
trimethoxy benzoylamino) pyrazolo[ 1 ,5-a]pyrimidine and 5-n-butyl-7-(2-trifluoromethyl 
benzoylamino) pyrazolo[l,5-a]pyrimidine can be given as examples, and among these, 5-n- 
butyl-7-(3,4,5-trimethoxy benzoylamino) pyrazolo[l,5-a]pyrimidine is the most ideal. 

(0043) 

Effective ingredient compound represented by general formula (1) of this invention can be 
produced using various processes, and, as embodiment thereof, for example, process in 
accordance with the aforesaid W095 /35298 bulletin can be given as example. 

(0044) 

Typically, this method can be carried out in a process wherein 7-hydroxy pyrazolo[l,5-a] 
pyrimidine species are obtained by condensation reaction of 3-aminopyrazole yl and suitable 
carboxylate ester, then this is halogenated to make 7-halopyra2olo[l,5-a]pyrimidine species, 
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and this is further treated with ammonia water or hydrazine, to convert into 7-amino 
compound, and by reacting this with an acid halide, 

(0045) 

As the embodiment example of effective ingredient compound of this invention obtained such 
processes, each compound shown as Examples No. 1-134 in accordance with later described 
Tables 1-5 for example can be given as example, 

(0046) 

Each compound represented by general formula (1) can be made into the acid addition salt 
which is pharmacologically permitted, and such salts or the like is also included as effective 
ingredient compound of nitric oxide synthase inhibitor of this invention. As the acid which 
can form the aforesaid acid addition salt, inorganic acid such as hydrochloric acid, 
hydrobromic acid, sulfuric acid or the like, organic acid such as oxalic acid, fumaric acid, 
maleic acid, tartaric acid, citric acid or the like can be given as examples, and formation 
reaction of this acid addition salt can follow normal method. 

(0047) 

Moreover, in accordance with normal methods, otherwise the ones wherein, in compounds 
represented by aforesaid general formula (1), is hydrogen atom, can be made into alkali 
metal salt, for example sodium salt, potassium salt and the like, alkaline earth metal salt, for 
example calcium salt, magnesium salt and the lik, and other salt such as cuprate or the like, 
are also included as effective ingredient compound of nitric oxide synthase inhibitor of this 
invention. 

(0048) 

Moreover, among compounds represented by general formula (1), some of the compounds 
wherein is lower alkenyl group, and compounds wherein A is alkenylene group can take 
cis, trans isomer structure, the nitric oxide synthase inhibitor of this invention can include any 
such isomers as an active ingredient. 

(0049) 
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Moreover, for some of the compounds represented by general formula (1), the optical isomer 
with carbon atom as asymmetric center is present, and nitric oxide synthase inhibitor of this 
invention can contain as an active ingredient any such optically active substance and 
racemate. 

(0050) 

The nitric oxide synthase inhibitor of this invention is made into a general drug preparation 
composition using the compound represented by general formula (1) together with the 
suitable non-toxic carrier, and used. 

(0051) 

As the aforesaid carrier used for drug preparation of this invention, corresponding to 
conditions of use of preparation, usually used diluent or excipient such as filler, expander, 
binding agent, humectant, disintegrating agent, surface active agent, lubricant can be given as 
example and these are suitably selected and used corresponding to administration unit form of 
preparation to be obtained. 

(0052) 

As administration unit form of the aforesaid drug preparation, various forms can be selected 
corresponding to therapy objective, and, as representative excimples thereof, tablet, pill, 
powder, Hquid agent, suspension, emulsion, granule, encapsulated formulation, suppository, 
injection (liquid agent, suspension or the like), ointment and the like may be proposed. 

(0053) 

When forming into tablet, as the aforesaid preparation carrier, for example excipient such as 
lactose, refined sugar, sodium chloride, glucose, urea, starch, calcium carbonate, kaolin, 
crystalline cellulose, silica, potassium phosphate and the like, binding agent such as water, 
ethanol, propanol, single syrup, glucose liquid, starch liquid, gelatin solution, 
carboxymethylcellulose, hydroxypropylcellulose, methyl cellulose, polyvinylpyrrolidone and 
the like, disintegrating agent such as carboxymethylcellulose sodium, carboxymethylcellulose 
calcimn, low degree of substitution hydroxypropylcellulose, dry starch, sodium alginate, agar 
powder, laminaran powder, sodium bicarbonate, calcium carbonate and the like, surfactant 
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such as polyoxyethylene sorbitan fatty acid esters, sodium lauryl sulfate, stearic acid 
monoglyceride and the hke, inhibitor of disintegration such as refined sugar, stearin, cacao 
butter, hydrogenated oil or the like, adsorption enhancer such as quaternary ammonium salt 
group, sodium lauryl sulfate and the like, moisture retaining agent such as glycerol, starch and 
the like, adsorbent such as starch, lactose, kaolin, bentonite, colloidal silica or the like, 
lubricant such as purified talc, stearate, boric acid powder, polyethyleneglycol and the like can 
be used. Further the tablet can be made into the tablet coated with ordinary agent coating in 
accordance with requirements, for example sugar coated tablet, gelatin encapsulation tablet, 
enteric coated tablet, film coating tablet or double tablet, multilayer tablet. 

(0054) 

When formed into the form of a pill, excipient such as for example carrier such as glucose, 
lactose, starch, cacao butter, hardened vegetable oil, kaolin, talc and the like, binding agent 
such as powdered gum arable, tragacanth powder, gelatin, ethanol and the like, disintegrating 
agent such as laminaran, agar and the like can be used as preparation carrier. 

(0055) 

When formed into a form of suppository, as preparation carrier, for example 
polyethyleneglycol, cacao butter, higher alcohol, esters of higher alcohol, gelatin, semi- 
synthetic glyceride and the like can be used. 

(0056) 

Encapsulated formulation is usually prepared according to normal method, by mixing 
effective ingredient compound of this mvention with the various preparation carrier 
exemplified above and packing into hard gelatin capsule, soft capsule and the like. 

(0057) 

When prepared as injection agent such as liquid agent, emulsion, suspension and so on, such 
materials are sterilized and preferably made isotonic with blood, and when formed into such 
forms, as a diluent, for example, water, ethanol, macrogol, propylene glycol, ethoxylation 
isostearyl alcohol, polyoxyisosteary alcohol, polyoxyethylene sorbitan fatty acid ester species 
as can be used. Moreover, in this case, sufficient sodium chloride, dextrose or glycerol to 
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form an isotonic solution may be contained in agent of this invention, and moreover ordinary 
solubilizer, buffer agent, analgesic or the like may be added. 



Furthermore, in agent of this invention, colorant, preservative, odorant, flavor agent, 
sweetener and so on and other pharmaceutical can be contained in accordance with 
requirements. 

(0059) 

When formed into a form of ointment such as paste, cream, gel and the like, for example 
white petrolatum, paraffin, glycerol, cellulose derivative, polyethyleneglycol, silicone, 
bentonite and the like can be used as diluent. 



The amount of effective ingredient compound represented by general formula (1) to be 
contained in the agent of this invention is suitably selected from a wide range without 
restriction in particular, but usually one containing an amount of about 1-70 wt.% 
approximately in the drug preparation is satisfactory. 



Administration method of the aforesaid drug preparation is not limited in particular, and it is 
determined corresponding to various formulations, age of patient, the distinction of sex, other 
conditions, degree of disease or the like. For example, tablet, pill, liquid agent, suspension, 
emulsion, granule and encapsulated formulation are administered orally, and injection is used 
alone or mixed with ordinary adjuvant fluid such as dextrose, amino acid or the like, and 
administered intravenously, and further it is administered alone intramuscularly, 
intracutaneously, subcutaneously or intraperitoneally in accordance with requirements, and, 
the suppository is administered rectally. 

(0062) 

The dose of the aforesaid drug preparation is suitably selected by using the method of use 
thereof, age of patient, the distinction of sex, other conditions, degree of disease or the like. 



(0058) 



(0060) 



(0061) 
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but usually the amount of the compounds of this invention which are effective ingredient of 
about 0.5-20 mg per 1 kg bodyweight per day is satisfactory, and said preparation can be 
administered by being divided 1-4 times per day. 

(0063) 
Examples 

Hereinafter, in order to describe this invention further in detail. Preparation Examples of nitric 
oxide synthase inhibitor of this invention is given and thereafter, Pharmacological Test 
Examples are shown. 

(0064) 

Preparation Example 1 

Preparation of encapsulated formulation . 

Using 5-n-butyl-7-(3,4,5-trimethoxy benzoylamino) pyrazolo[l,5-a]pyrimidine as effective 
ingredient compound, hard gelatin capsules (1000 capsules) containing 250 mg per 1 capsule 
was prepared by the following formulation. 



In other words, each component was made into fine powder in accordance with aforesaid 
formulation, it was sufficiently mixed to form a uniform mixture, thereafter this was packed 
in gelatin capsule for the oral administration having desired dimension and the target 
encapsulated formulation was prepared. 

(0066) 

Preparation Example 2 

Preparation of tablet . 
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Effective ingredient compound 

Crystalline cellulose (Pharmacopeia of Japan product) 
Corn starch (Pharmacopeia of Japan product) 
Talc (Pharmacopeia of Japan product) 
Magnesium stearate (Pharmacopeia of Japan product) 



250 g 
30 g 
17g 
2g 
Ig 
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Using 5-n-butyl-7-(3,4,5-trimethoxy benzoylamino) pyrazolo[l,5-a]pyrimidine as eflfective 
ingredient compound, tablets (2000 tablets) containing 300 mg per tablet was prepared by the 
following formulation. 



In other words, effective ingredient compound, lactose, corn starch and 
carboxymethylcellulose calcium were mixed thoroughly according to the aforesaid 
formulation, and the mixture was granulated using methyl cellulose aqueous solution and was 
passed through sieve of 24 mesh, and this was mixed with magnesium stearate and was 
pressed to tablet, and the target tablet was prepared. 

(0068) 

Preparation Example 3 

Preparation of encapsulated formulation 

Using 5-n-butyl-7-(2-trifluoromethyl benzoylamino) pyrazolo (1,5-a) pyrimidine, as effective 
ingredient, hard gelatin capsules (2000) containing 200 mg thereof per 1 capsule was 
prepared with the following formulation. 



In other words, each component was made into fine powder in accordance with aforesaid 



(0067) 

Effective ingredient compound. 

Lactose (Pharmacopeia of Japan product) 

Com starch (Pharmacopeia of Japan product) 

Carboxymethylcellulose calcium (Pharmacopeia of Japan product) 

Methyl cellulose (Pharmacopeia of Japan product) 

Magnesium stearate (Pharmacopeia of Japan product) 



600 g 

67 g 
33 g 
25 g 
12 g 
3g 



(0069) 

Effective ingredient compound 

Crystalline cellulose (Pharmacopeia of Japan product) 

Corn starch (Pharmacopeia of Japan product) 

Talc (Pharmacopeia of Japan product) 

Magnesium stearate (Pharmacopeia of Japan product) 



400 g 
60 g 
34 g 
4g 
2g 
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formulation, it was sufficiently mixed to form a uniform mixture, thereafter this was packed 
in gelatin capsule for the oral administration having desired dimension and the target 
encapsulated formulation was prepared. 

(0070) 

Preparation Example 4 

Preparation of tablet . 

Using 5-n-butyl-7-(2-trifluoromethyl benzoylamino) pyrazolo[l,5-a]pyrimidine as effective 
ingredient compound, tablets (2000 tablets) containing 300 mg thereof per tablet was 
prepared by the following formulation. 



In other words, effective ingredient compound, lactose, com starch and 
carboxymethylcellulose calcium were mixed thoroughly according to the aforesaid 
formulation, and the mixture was granulated using methyl cellulose aqueous solution and was 
passed through sieve of 24 mesh, and this was mixed with magnesium stearate and was 
pressed to tablet, and the target tablet was prepared. 

(0072) 

Pharmacological Test Example 1 

Wistar strain male rat (8 weeks old, 200-250 g) was slaughtered by cervical spine dislocation, 
and thoracic aorta was extracted promptly, and surrounding connective tissue was peeled off. 
Next, intravascular cavity was abraded using cotton yarn, thereby eliminating endothelial 
cells in order to eliminate the effect of cNOS present in vascular endothelial cells, and this 
was cut into 2 mm length, and ring-form sample was prepared. This sample was suspended in 
an organ bath filled with 10 ml of Krebs-Henseleit liquid (NaCl 118 mM, KCl 4.7 mM, 
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Effective ingredient compound. 

Lactose (Pharmacopeia of Japan product) 

Corn starch (Pharmacopeia of Japan product) 

Carboxymethylcellulose calcium (Pharmacopeia of Japan product) 

Methyl cellulose (Pharmacopeia of Japan product) 

Magnesium stearate (Pharmacopeia of Japan product) 



600 g 
67 g 
33 g 
25 g 
12 g 
3g 
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CaC12 2.5 mM, KH2P04 1.2 mM, MgS04 1.2 mM, NaHC03 25 mM and glucose 11 mM) 
under pressure of 1 g, and 02/C02 (95 %/5 %) mixed gas was aerated continuously. 

(0073) 

Firstly, about this sample, it was confirmed that after having been contracted blood vessel by 
adding phenylephrine 3xlO[-7]M, no relaxation occurred in any of the cases when 
acetylcholine 10[-5]M was added and when L-arginine 10[-5]M was added, namely both of 
cNOS and iNOS were lacked. 

(0074) 

Next, lipopolysaccharide (LPS) 300 ng/ml was added to the aforesaid sample, and later, L- 
arginine 10[-5]M was added, and relaxation and cyclic GMP (cGMP) concentration of blood 
vessel were measured (control group). 

(0075) 

On the other hand, 3xl0[-5]M of 5-n-butyl-7-(3,4,5-trimethoxy benzoylamino) pyrazolo[l,5- 
a]pyrimidine (compound of Example 1 in Table 1) was added to organ bath 30 minutes before 
the addition of LPS, and relaxation of blood vessel and cGMP concentration after the addition 
of L-arginine were measured in the same way as described above (group of this invention). 

(0076) 

Moreover, constriction and relaxation of blood vessel were measured by isotonic transducer 
(TD-lllT, made by Nihon Kohden) and it was recorded with a recorder (NIHON DENSI 
KAGAKU, U-228). Moreover, cGMP concentration was measured with conmiercial 
radioimmunoassay kit (Amersham, cGMP[125I] assay system). 

(0077) 

As a result, in group of this invention, relaxation of blood vessel was inhibited 70 % 
compared with control group. Moreover, cGMP concentration was inhibited 80 % in group of 
this invention compared with control group. 

(0078) 

Therefore it is clear that effective ingredient compound of this invention inhibited the 
induction of iNOS by LPS. 
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(0079) 

Pharmacological Test Example 2 

Wistar strain male rat (8 weeks old, 200-250 g) was slaughtered by cervical spine dislocation, 
and thoracic aorta was extracted promptly, and surrounding connective tissue was peeled off. 
Blood vessel was incubated in HEPES-Hanks' solution (CaC12«H20 185.5 mg/1, Kcl 400.0 
mg/1, KH2P04 60.0 mg/1, MgS04 97.7 mg/l, NaCI 8000.0 mg/1, NaHC03 350.0 mg/1, 
Na2HP04 47.5 mg/1, glucose 1000 mg/1) containing collagenase 238 U/ml, esterase 22.5 
U/ml and bovine serum albumin 0.2 % at 37°C for 45 minutes. 

(0080) 

Next, endothelial cell and adventitia were peeled from this blood vessel in HEPES*Hanks* 
solution, and only tunica media smooth muscle was withdrawn, cut finely, incubated at 37°C 
in HEPES*Hanks* solution containing collagenase, esterase and bovine serum albumin which 
was the same as aforesaid solution for 70 minutes, and caused to enzymatic digestion. This 
was suspended in Dulbecco modified process Eagle culture medium (MgS04»7H20 200.0 
mg/1, NaCl 6400 mg/1, NaHC03 3700.0 mg/1, NaH2P04 125.5 mg/1, Fe(N03)3-9H20 0.1 
mg/1, phenol red 15.0 mg/1, folic acid 4.0 mg/1, nicotinamide 4.0 mg/1, calcium pantothenate 
4.0 mg/1, pyridoxal /Hcl 4.0 mg/1, riboflavin 0.4 mg/1, thiamine*HCl 4.0 mg/1, choline 
chloride 4.0 mg/1, glucose 1000 mg/1, 1-inositol 7.0 mg/1, pyruvic acid sodium 110.0 mg/l) 
containing fetal bovine serum 10 %, and it was washed several times, and it was seeded to 
dish with rate of 2 x lOVml. Cells were subcultured at the time when they became confect, 
and they were used to the next experimentat the fourth generation. 

(0081) 

In other words, L-arginine 10[-5]M was added to the aforesaid cultured cell, and further LPS 
300 ng/ml or interleukin-ip (IL-ip) 10 ng/ml was added, and it was left to stand for 24 hours, 
and the amount of accumulated N02 was measured (control group). 

(0082) 

On the other hand, 30 minutes before the addition of LPS or IL-ip, 3xlO[-5]M of 5-n-butyl- 
7-(3,4,5-trimethoxy benzoylamino) pyrazolo[l,5-a]pyrimidine (compound of Example 1 in 
Table 1, group 1 of this invention) or 3xlO[-5]M of 5-n-butyl-7-(2-trifluoromethyl 
benzoylamino) pyrazolo[l,5-a]pyrimidine (compound of Example 32 in Table 1, group 2 of 
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this invention) was added to organ bath, and in the same way as described above, thee 
amount of accumulated N02 at 24 hours after the addition of L-arginine or IL-ip was 
measured (group of this invention). 

(0083) 

Moreover, the amount of N02 was determined by a process wherein Griess reagent (0. 1 % 
N-[l-naphthyl] ethylenediamine • dihydrochloride / H20 + 1 % sulphanyl amine / 2.5 % 
H3PO4) was added in an equivalent amount to medium supernatant and absorbance at 570 nm 
was measured. 

(0084) 

The results are shown in Figure 1 and Figure 2. 
(0085) 

Moreover, Figure 1 shows the data at having been added LPS and Figure 2 denotes data at 
having been added IL-ip respectively. Moreover, in each Figure, data of the group without 
being added is shown together as control. 

(0086) 

From Figure 1 and Figure 2, it is cleared that effective ingredient compound of this invention 
inhibited the induction of iNOS by LPS and IL-lp. 

(0087) 

Pharmacological Test Example 3 

Spraque Dawley strain male rat (6-9 weeks old, 200-250 g) were slaughtered by cervical 
spine dislocation, and thoracic aorta was extracted promptly, and surrounding connective 
tissues were peeled off. Next, the aorta was cut into 5-7 rings, each was sliced open 
longitudinally, and thereafter intravascular cavity was abraded using a washed swab thereby 
eliminating endothelial cells in order to eliminate the effect of cNOS present in vascular 
endothelial cells, and sample was prepared. 

(0088) 

The aforesaid sample was introduced into Krebs-Henseleit liquid (the same composition as 
the one used in Pharmacological Test Example 1) wherein dimethylsulfoxide solution of 
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effective ingredient compound of this invention (test compound) which was prepared in 30 
\iM concentration was added and L-arginine was further added so as to become |jM 
concentration, and the mixture was incubated at 37°C for 30 minutes. Continuing 
iipopolysaccharide (LPS) was added by 1000 ng/ml concentration, and it was incubated at 
37°C for 24 hours (experimental group using test compound, group of this invention). 

(0089) 

Next, supernatant was sampled on 96-well plate, and N02 was coloured with Griess liquid 
according to N02 measurement method described in literature (New Biochemistry 
Experiment chair 10, blood vessel, endothelium and smooth muscle, 135 pages, Jpn Biochem 
Soc Eds, Tokyo Kagaku Dojin, 1993) and it was measured using Biokinetics Reader (EL-340 
model, made by BIO-TEK Instruments company), and accumulated N02 amount was 
calculated. 

(0090) 

Moreover, the sample of blood vessel piece was dissolved in IN sodium hydroxide aqueous 
solution, and it was coloured with Bio-Rad DC protein assay kit (made by Bio-Rad 
Laboratories Co) and it was measured with spectrophotometer (made by HITACHI Co, U- 
3000 model), and protein content was calculated. Moreover, from these values, the quantity 
of N02 formed per protein 1 mg was determined. 

(0091) 

On the other hand, the same test was carried out for the control group with the addition of 
dimethylsulfoxide instead of the test compound for the negative control group without even 
the addition of LPS. 

(0092) 

The iNOS induction inhibition rate was determined according to the following equation from 
N02 quantity formed per protein 1 mg in each group obtained as above. 

(0093) 

Inhibition rate (%) ={1- [(this invention group value) - (negative control group value)] / 
[control group value) - (negative control group value)]} x 100 
The obtained results are shown in the Table 6. 
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(0094) 

From Table 6, it is clear that the effective ingredient compoimds of this invention inhibited 
the induction of iNOS by LPS. 

(0095) 
Table 1 

NHC-A-RZ 
^N— N 

Me: methyl group, Et: ethyl group, nPr: n-propyl group, 
nBu: n-butyl group, nPe: n-pentyl group, Ph: Phenyl group 



Example 
No. 


Rl 


R2 


A 


Melting point (°C) 
CRe-crystallisation solvent) 


1 


nBu 


^OMe 
-C VoMe 


Single bond 


127-129 
Cdiethvlether - n-hexane) 


2 


nBu 


Ph 


Single bond 


83-85 

fethvl acetate — n-hexane) 


3 


nBu 




Single bond 


102-104 
fn-hexane) 


4 


nBu 




Single bond 


94-95 
fn-hexane) 


5 


nBu 




Single bond 


83-84 
fn-hexane) 


6 


nBu 




Single bond 


IH-NMR CCDCrf s ) 
0.9T(3H.t.J-7.3). 1.37(9H.s]. 
1.4-1.S(2H.») . 1.7-1.Q(2H.»). 
2.a6(2H.t,J-7.B). 6.57(lH.d.J- 
2.3). 7.5aCia,d.J-a.7). 7.7T 
(UI,s}. 7.97(lH,d.J-8.7>, 8.03 
ClH.d,J-2.3). lO.OClH.fars) 


7 


nBu 




Single bond 


82-84 
fn-hexane) 


8 


nBu 




Single bond 


49-51 



fn-hexane) 
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(0096) 

Table 1 (continued) 



Example 
No. 


Rl 


R2 


A 


Melting point (°C) 
CRe-crvstallisation solvent^ 


9 


nBu 




Single bond 


108-109 
fn-hexane") 


10 


nBu 


W e U "y ^ u Wl c 


Single bond 


129-132 
fn-hexane^ 


11 


nBu 


_-OMe 


Single bond 


143-144 
fdiethvlether - n-hexane) 


12 


tiBu 




Single bond 


101-103 
Cdiethvlether - n-hexane") 


13 


nBu 




Single bond 


92-94 

(diethvlether - n-hexane") 


14 


nBu 


Me 0^7=«rUMe 


Single bond 


115-117 
fethvl acetate - n-hexane^ 


15 


Et 


^-OMe 


Single bond 


141-143 
f ethvl acetate - n-hexane) 


16 


nPr 


-\ VoMe 


Single bond 


119-121 
f diethvlether - n-hexane) 


17 


l> 


^ "^OMc 


Single bond 


198-201 
Cethvl acetate - n-hexane) 


18 


nPe 


^ -^OMc 


Single bond 


116-118 
Cn-hexane") 


19 


Ph 




Single bond 


185-187 
( ethvl acetate - n-hexane) 
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(0097) 

Table 1 (continued) 



Example 
No. 


Rl 


R2 


A 


Melting point (°C) 
(Re-crvstallisation solvent") 


20 


nBu 




Single bond 


100-102 
(diethvlether - n-hexane) 


21 


nBu 




Single bond 


87-90 
(n-hexand) 


22 


nBu 




Single bond 


99-100 
fn-hexane^J 


23 


nBu 




Single bond 


107-109 
fdiethvlethert 


24 


nBu 




Single bond 


81-82 
fn-hexane") 


25 


nBu 




Single bond 


92-94 
(diethvlether) 


26 


nBu 




Single bond 


97-99 
(n-hexane^ 


27 


nBu 




Single bond 


93-95 
fn-hexane) 


28 


nBu 




Single bond 


97-99 
fn-hexane) 












29 


nBu 


""•-^ 


Single bond 


133-135 
f ethvl acetate - n-hexane^J 


30 


nBu 


<f'" 


Single bond 


143-145 
(ethvl acetate - n-hexane) 
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(0098) 

Table 1 (continued) 



Example 
No. 


Rl 


R2 


A 


Melting point (°C) 
fRe-crvstallisation solvent'i 


31 


Et 




Single bond 


125-127 
I QieinYieiner — n-nexaiicj 


32 


nBu 




Single bond 


84-87 
fn-hexane") 


33 


nBu 




Single bond 


95-97 
fn-hexane^ 


34 


nBu 


-^y-Gootic 


Single bond 


122-123 
fn-hexane') 


35 


nBu 


oo 


Single bond 


139-141 
f ethvl acetate - n-hexane) 


36 


nBu 




Single bond 


119-121 
f ethvl acetate - n-hexane") 


37 


nBu 


0 


Single bond 


57-60 

Cethvl acetate - n-hexane") 


38 


nBu 




Single bond 


82-84 

fdiethvlether - n-hexane) 


39 


nBu 




Single bond 


103-105 
f ethvl acetate - n-hexane) 


40 


nBu 




Single bond 


92-93 

fdiethvlether - n-hexane) 


41 


nBu 


Ph 


-CH2- 


80-82 

f diethvlether - n-hexane) 
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(0099) 

Table 1 (continued) 



Example 
No. 



Rl 



R2 



Melting point (°C) 
fRe-crvstallisation solvent) 



42 



nBu 



OMe 



-CH2- 



73-75 

rdiethvlether - n-hexane) 



43 



44 



nBu 



Ph 



-C2H4 



nBu 



PhO- 



-CH2 



IH-NMR CCDC£3 ) 
0.95(3H.t.J-7.3). 1.3-1.5 
<2H.a). 1.7-1.B(2H.B). 2.80 
(2R.t.J-7.B). 2.aBC2H.t.J- 
7.5>, 3.0g(2H.t.J-7.5). 6.53 
(lH,d.J-2.2). 7.2-7. 3(5».»>. 
7.60(ia.3). 7.95(lH.d.J-2.2). 
S.23(lH.1>r9) 

108-109 
fn-hexane) 



45 



nBu 



-o 



-CH2- 



140-142 
(ethvl acetate - n-hexane) 



46 



nBu 



OMe 

OMe 
OM6 



-CH=CH- 134-137 
f ethyl acetate - n-hexane) 
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(0100) 

Table 2 

o 

HN CNH) ^-C-A-R2 

Me: methyl group, Et: ethyl group, nPr: n-propyl group, 
nBu: n-butyl group, tBu: t-butyl group, nPe: n-pentyl group, 
Ph: Phenyl group, Ac: Acetyl group. 



Example 
No. 


Rl 


R2 


R3 


A 


n 


Melting point (°C) 
fRe-crvstallisation solvent) 


47 


nBu 


-o 


H 


Single 
bond 


0 


IH-NMR <CDC/3 ) 
a.95(3H.t.J-7M>. 1.2-2.1 
(14H.B), 2.4-2.6ClH.ii),2.81 
(2K,t,J-7.B) , B.S4(lH.d,J- 














Z.2).7.62(lH.s). fi.OO(lB.d. 
J-2.2),9.29(lH.br8) 


48 


nBu 




H 


Single 
bond 


0 


141-142 
f ethanol - n-hexane) 


49 




^ (Bio 


H 


Single 


0 


209-211 










bond fmethvlene chloride - ethvl acetate) 


50 




r- Cite 


H 


Single 


0 


206-208 










bond fmethvlene chloride - ethvl acetate") 


51 


nBu 


OHo 


H 


Single 


0 


136-137 








bond 




Cethanol — n-hexane) 


52 


Me 




H 


Single 


0 


173-175 








bond 




Cethanol - n-hexane) 


53 


nBu 




Me 


Single 

bond 


0 


127-129 

fethanoi - n-hexane) 


54 CH2=CH-C2H4- 




H 


Single 


0 


104-106 








bond 




fethvl acetate - n-hexane) 
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(0101) 

Table 2 (continued) 



Example 
No. 


Rl 


R2 


R3 


A 


n 


Melting point (°C) 
CRe-crvstallisation solvent'J 


55 


Et-O-CH 




H 


Single 
bond 


0 


138-140 
( ethvl acetate — n-hexane^ 


56 






H 


Single 
bond 


0 


163-165 
fchloroform - ethvl acetatel 


57 


o- 




H 


Single 
bond 


0 


166-168 
f ethvl acetate — n-hexane") 


58 




MeO^ 


H 


Single 
bond 


0 


193-195 

(methylene chloride - 
diethvletherl 


59 




IWO " 


H 


Single 
bond 


0 


174-176 

(methylene chloride - 
diethvlether) 


60 




noo - 


H 


Single 
bond 


0 


203-205 

(methylene chloride - 
diethylether) 








H 


Single 
bond 


0 


175-177 

(methylene chloride - 
ethvl acetate) 


62 






H 


Single 
bond 


0 


192-194 

(methylene chloride - 
diethvlether) 


63 






H 


Single 
bond 


0 


181-193 

(methylene chloride - 
diethviether) 


64 






H 


Single 
bond 


0 


224-226 
(methylene chloride - 



diethviether) 
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65 






TT 

H 


Single 
bond 


0 


214-216 

(methylene chloride - 
diethvlethert 


(0102) 

Table 2 (continued) 












Example 
No. 


Rl 


R2 


R3 


A 


n 


Melting point (°C) 
CRe-crvstallisation solvent") 


66 






H 


Single 
bond 


0 


190-192 

(methylene chloride - 
diethvlether") 


67 






H 


Single 
bond 


0 


222-224 
(chloroform — ethyl acetate) 


68 






H 


Single 
bond 


0 


193-195 
(chloroform — ethvl acetate) 


69 






H 


Single 
bond 


0 


189-191 

(methylene chloride - 
diethvlether) 


70 






H 


Single 
bond 


0 


174-176 

(methylene chloride - 
diethylether) 


71 






H 


Single 
bond 


0 


191-193 

(methylene chloride - 
diethylether) 


72 






H 


Single 
bond 


0 


198-200 

(methylene chloride - 
ethvl acetate) 


73 






H 


Single 
bond 


0 


157-159 
f ethyl acetate) 


74 


nBu 




H 


Single 
bond 


0 


159-161 
f ethanol — n-hexane) 


75 


nBu 


MeO-- 


H 


Single 
bond 


0 


79-81 

f diethvlether - n-hexane) 
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76 


nBu 




H 


Single 

1 J 

bond 


0 


98-100 
fn-hexane) 


(0103) 

Table 2 (continued) 












Example 
No. 


Rl 


R2 


R3 


A 


n 


Melting point (°C) 
CRe-crvstallisation solvent") 


77 


nBu 


MeO ^ 

MeO 


H 


Single 
bond 


0 


82-85 
fethanol - n-hexane) 


78 


nBu 




jri 


bond 


0 


fethvl acetate - n-hexane) 


79 


nBu 




rl 


Single 
bond 


A 
U 


i oZ- 1 oH- 

fethvl acetate - n-hexane> 


80 


nBu 




rl 


Single 
bond 


n 
u 


Cethvl acetate - n-hexane) 


81 


nBu 




XT 

rl 


Single 
bond 


n 
U 


111 117 
fdiethvlether - n-hexane) 


82 


Me 




H 


Single 
bond 


0 


154-155 
f ethanol — n-hexane) 


83 


nPr 




H 


Single 
bond 


0 


139-141 
fdiethvlether - n-hexane> 


84 






rl 


Single 
bond 


n 
u 


1 09 1 C\A 

fn-hexane) 


85 


nPe 




XT 

rl 


Single 

bond 


u 


fn-hexane) 


86 


Ph 




H 


Single 
bond 


0 


143-145 
fdiethvlether — n-hexane) 


87 


nBu 




H 


Single 
bond 


0 


46-48 

fethvl acetate - n-hexane) 
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(0104) 

Table 2 (continued) 



Example 
No. 


Rl 


R2 


R3 


A 


n 


Melting point (°C) 
CRe-crvstallisation solvent"* 


88 


nBu 




H 


Single 
bond 


0 


108-110 
fn-hexane) 


89 


nBu 




H 


Single 
bond 


0 


92,5-94.5 
fn-hexane) 


90 


nBu 




H 


Single 
bond 


0 


106-108 
fn-hexane) 


91 


nBu 




H 


Single 
bond 


0 


123-125 
Methanol - n-hexane") 


92 


nBu 




H 


Single 
bond 


0 


123-125 
fdiethvlether - n-hexane> 


93 


nBu 


o- 


H 


Single 

bond 


0 


139-140 
fethanol - n-hexane") 


94 


nBu 




H 


CH2 


0 


121-123 
(ethvl acetate — n-hexane) 


95 


nBu 




H 


-CH=CH- 


0 


194-196 
fethanol - n-hexane") 


96 


nBu 




H 


Single 
bond 


1 


222 (decomposition) 
fethanol — n-hexane) 


97 


Ph 




H 


Single 


1 


250 (decomposition) 








bond 




f methanol — n-hexane") 


98 


nBu 




H 


Single 
bond 


1 


247 (decomposition) 
fethanol - n-hexane^k 
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(0105) 

Table 2 (continued) 



Example 
No. 


Rl 


R2 




R3 


A 


n 


Melting point (°C) 
fRe-crvstallisation solvent) 


99 


Ph 


o 




T T 


Single 
bond 


1 


263 (decomposition) 
Methanol - n-hexane) 


100 


CM -CM-C B - 
« 






H 


Single 


0 


128-130 












bond 


fmethvlene chloride - n-hexane) 


101 


OI -CH-C H - 
OR 






H 


Single 


0 












bond 




fethanol — n-hexane) 


102 


OH 






H 


Single 
bond 


0 


127-129 
^etlivl acetate - n-hexane^ 


(0106) 
















Table 3 






















HN (NH) 1, 


ft , 

-C-A-R2 














N— N 












Me: methyl group, nBu: n-butyl group. 




Example Rl 
No. 


R2 


R3 


R4 


A 


n 


Melting point (°C) 
fRe-crvstallisation solvent) 


103 


nBu 




Me 


CI 


Single 


0 


106-108 










bond 




( ethanol — n-hexane) 


104 


nBu 




H 


CI 


Single 


0 


142-143 










bond 




(ethanol — n-hexane) 


105 


nBu 




H 


Br 


Single 


0 


146-148 










bond 




(ethanol - n-hexane) 


106 


nBu 


'■'^ 


H 


CI 


Single 
bond 


0 


133-135 
f diethvlether - n-hexane) 
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(0107) 

Table 4 



HN (Nil) „-Q-A-R2 
R4 



Me: methyl group, Et: ethyl group, nBu: n-butyl group, Ph: phenyl group. 



Example Rl 

C) 

No. 


R5 


R2 


R3 


R4 


Q 


A 


n 


Melting point (° 

(Re-crystallisation 
solvent) 




rl 


H 




H 


H 


c=o 


Single 


0 


185-187 














bond 




(methylene 
chloride 
- n-hexane) 


108 


nBu 


H 




Me 


0 

-lloEt 


c=o 


Single 
bond 


0 


138-140 

(ethyl acetate 
— n-hexane) 


109 


nBu 


H 




nBu 


H 


c=o 


Single 


0 


95-97 














bond 




(ethyl acetate 
— n-hexane) 


110 


nBu 


H 




nBu 


Me 


c=o 


Single 


0 


96-98 














bond 




(ethyl acetate 
- n-hexane) 


111 


nBu 


H 




Ph 


H 


c=o 


Single 


0 


190-192 














bond 




(methylene 
chloride 
- diethvlether) 


112 


nBu 


H 




Ph 


PhCHz- 


c=o 


Single 


0 


149-151 














bond 




(ethyl acetate 
— n-hexane) 


113 


nBu 


H 




Ph 




c=o 


Single 


0 


111-113 














bond 




(ethyl acetate 
— n-hexane") 


114 


nBu 


H 




H 


nBu 


c=o 


Single 


0 


81-83 














bond 




fn-hexane") 


115 


nBu 


H 




H 


Ph 


c=o 


Single 
bond 


0 


139-141 

(ethyl acetate 
— n-hexane") 
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Table 4 (continued) 



Example Rl 

C) 

No. 


R5 


R2 


R3 


R4 


Q 


A 


n 


Melting point (° 

(Re-crystallisation 
solvent") 


116 


nBu 


Me 




H 


H 


c=o 


Single 


0 


145-147. 














bond 




( methvlene 
chloride - 
n-hexane) 


117 


-CH2CH2CH2CH2- 


HaO *^ 


H 


H 


c=o 


Single 


0 


102-104 














bond 




(methylene 
chloride - 
— n-hexane) 


118 




H 


itau ~ 


H 


H 


c=o 


Single 


0 


115-117 














bond 




(methylene 
chloride - 
- n-hexane) 


119 


Et-S-CHa 


- H 




H 


H 


c=o 


Single 


0 


80-82 














bond 




(ethyl acetate 
- n-hexane) 


120 


MeS-CHzCHz- H 




H 


H 


c=o 


Single 


0 


113-115 














bond 




(methylene 
chloride - 
diethvlether") 


1 O 1 




H 




H 


H 


c=o 


Single 
bond 


0 


179-181 

(methylene 
chloride - 
diethvlether) 


122 


nBu 


H 




H 


H 


c=o 


Single 
bond 


0 


98-100 
fdiethvlether) 


123 


nBu 


H 




H 


H 


c=o 


Single 
bond 


0 


73-75 
fn-hexane> 


124 


nBu 


H 




H 


H 


c=o 


Single 

bond 


0 


129-131 
fn-hexane) 


125 


nBu 


H 




H 


H 


c=o 


Single 
bond 


0 


91-93 

(diethylether 
- n-hexane) 
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126 


nBu 


H 




H 


H 


c=o 


Single 


0 


91-93 














bond 




fn-hexane) 


(0109) 




















Table 4 (continued) 


















Example 

C) 

No. 


Rl 


R5 


R2 


R3 


R4 


Q 


A 


n 


Melting point (° 

(Re-crystallisation 
solvent") 


127 


nBu 


H 


Ph 


H 


H 


SOz 


Single 
bond 


0 


over 300°C 
(ethyl acetate 
— n-hexane) 


128 


nBu 


H 




H 


H 


SO2 


Single 
bond 


0 


over 300°C 

(ethyl acetate 
— n-hexane) 
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Table 5 



^N-C-A-R2 
Rl -^N-^^Ri 

Me: methyl group, nBu: n-butyl group. 



R2 R3 R4 R6 A Melting point (°C) 

(Re-crystallisation 

solvent) 



129 nBu H H H Me Single 93-95 

bond (ethyl acetate 

— n-hexane j_ 

130 nBu H ^^Vy H H Ph-CHz- Single o'?6^I5^i?.2>. i 

bond 1.4(2ll.ii>. 2.51<2H. 

t.J-T.4). 3.47(6H. 
s). 3.7i(3H.s), 
S.33(2U,br«). 5.03 
(IH.s). 6.(K)(2B.a). 
6.6a(lH.d.J-2.0). 
7.l-7.3(51l.»), 
8.24(lH.d.J>2.Q) 



131 


nBu 


H 




H 


H 




- Otto 


Single 
bond 


127-129 

(ethyl acetate 
- n-hexane) 


132 


nBu 


H 




H 


H 






Single 


119-121 
















bond 


(diethylether 
— n-hexane) 


133 


Me 


H 




H 


H 




■ CMe 
' CMe 


Single 


180-182 



bond (methylene 
chloride - 



- n-hexane) 

134 nBu H '''-"O ^ ^ -*^"0 ^^^^^^ 111-113 

bond (diethylether 

— n-hexane) 



Example Rl R5 
No. 
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Table 6 

Test Compound Inhibition 



/ 




1 r 
ID 


00.5/ 


1 ^ 
1 0 




i o 




19 


83.0 


23 


43.1 


26 


62.3 


52 


64.7 


53* 


48.9 


55 


44.5 


75 


66.7 


100 


44.9 


111** 


32.2 


115 


57.2 



*: Compound concentration =10 \xM. 
**: Compound concentration = 3 piM 



Brief Description of the Figures 
Figure 1 

Figure 1 comprises graph showing inhibition effect of iNOS induction by LPS of effective 
ingredient compound of this invention determmed according to Pharmacological Test 
Example 2. 

Figure 2 

Figure 2 comprises graph showing inhibition effect of iNOS induction by IL-ip of effective 
ingredient compound of this invention determined accordmg to Pharmacological Test 
Example 2. 
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Figure 1 



Figure 2 



60- 



Amount of 
N02 
(mol/mg 
protein) 



30- 



80 



n 

o 
o 



O 
o 

o 



Amount of 
N02 
(mol/mg 
protein) 



£0- 




O Q 



o 
c 



QTQ ^ 

3' 

< 

a 

5 



O 

c 



5t 

I' 

o' 

D 



n 

o 




o 
c 



o 



n 

o 

£3 

§: 

o 

CO 

o' 

3 
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Rising Sun Communications Ltd. shall not in any circumstances be liable or responsible for 
the accuracy or completeness of any translation unless such an undertaking has been given 
and authorised by Rising Sun Communications Ltd. in writing beforehand. More particularly, 
Rising Sun Communications Ltd. shall not in any circumstances be liable for any direct, 
indirect, consequential or financial loss or loss of profit resulting directly or indirectly from 
the use of any translation or consultation services by the customer. 

Rising Sun Communications Ltd. retains the copyright to all of its' translation products unless 
expressly agreed in writing to the contrary. The original buyer is permitted to reproduce 
copies of a translation for their own corporate use at the site of purchase, however publication 
in written or electronic format for resale or other dissemination to a wider audience is strictly 
forbidden unless by prior written agreement. 

The Full Terms and Conditions of Business of Rising Sun Communications may be found at 
the web site address <http://www.risingsun.co.uk/Terms_of_busmess.html> 



©Rising Sun Communications Ltd. 



http://www.risingsun. co. uk 



